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MAXIMUM BRAKE PEDAL FORCES PRODUCED BY 
MALE AND FEMALE DRIVERS 

The object of this research was to obtain data concerning the 
maximum amount of brake pedal force that automobile drivers 
were able to sustain over a period of ten seconds. Subjects 
were told to apply the brakes in the test car as they would in a 
panic stop, and to exert as much force as possible on the 
pedal over the entire ten second test period. A total of 84 sub- 
jects were tested, including 42 males and 42 females. The 
results indicated that there is a wide distribution of values 
which characterizes the pedal force that the subjects were able 
to generate. Male subjects produced generally higher forces 
than did females. Over half the women tested were unable to 
exert more than 150 Ibs. of force with either foot alone, but 
when both feet were applied to the pedal, force levels rose sig- 
nificantly. 
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The lowest natural frequencies of a bias tire under inflation 
pressure are deduced by assuming the bias tire as a composite 
structure of a bias-laminated, toroidal membrane shell and 
rigorously taking three displacement components into con- 
sideration. The point collocation method is used to solve a 
derived system of differential equations with variable coeffi- 
cients. It is found that the lowest natural frequencies calcu- 
lated for two kinds of bias tire agree well with the correspond- 
ing experimental results in a wide range of inflation pressures. 
Results of the approximate analysis show that the influences 
of the in-plane inertia forces on natural frequency may be con- 
sidered small, but the influences of in-plane displacements are 
large, particularly on the natural frequency of the tire under 
low inflation pressure. 

. by Masami Hirano; Takashi Akasaka 

. Pub!: Tire Science and Technology v4 n2 p86-l 14 (May 1976) 

. 1976; 6refs 

. Availability: See publication 



HS-020 358 

HIGHWAY STATISTICS. SECT. 2. STATE HIGHWAY 
FINANCE. 1975 

A compilation of annual statistical and analytical data concern- 
ing state highway finance includes an analysis of rates and 
revenues through tabulations of disposition of state motor fuel 
tax receipts, and provisions governing the disposition of state 
motor fuel tax receipts. Vehicle registration data include a 
summary chart of population, registrations, and fuel consump- 
tion. Drivers' license data include a tabulation of motor vehi- 
cle drivers' licenses by number and kind of license issued. An 
analysis of rates and revenues includes tabulations of disposi- 
tion of motor vehicle and motor carrier tax receipts, and 
provisions governing the disposition of state motor vehicle and 
motor carrier receipts. An analysis of Federal highway finance 
and programs includes tabulations of expenditure of Federal 
funds administered by the Federal Highway Administration; 
Federal-aid highway fund apportionments; expenditure of 
Federal funds for highway safety programs; percentage dis- 
tribution of costs on contracts awarded; percentage distribu- 
tion of costs of projects completed; average bid prices of 
major items on contracts awarded; weighted average of usage 
factors for materials and labor; and cost trends of highway 
maintenance and operations. Charts are included for price 
trends for Federal-aid highway construction, and average dis- 
tribution of costs on contracts completed. State highway 
finance is analyzed through tabulations of disposition of 
receipts from state imposts on highway users; receipts and 
disbursements for highways; receipts from highway user im- 
posts and other income; disbursements from highway user im- 
posts and other income; receipts for state administered 
highways; disbursements for state administered highways; 
disbursements for state administered highways, by function; 
receipts for state administered highways, exclusive of toll 
facilities; disbursements for state administered highways, ex- 
clusive of toll facilities; state grants-in-aid for local roads and 
streets; state receipts applicable to local roads and streets; 
state expenditures and grants-in-aid for local roads and streets; 
capital outlay by state highway departments, classified by 
Federal-aid systems; and expenditures within Standard 
Metropolitan Statistical Areas. State obligations for highways 
are analyzed through tabulations of obligations issued or as- 
sumed for the year; change in state highway debt status; 
amount of state highway debt outstanding, by type of security; 
and receipts and disbursements for state highway debt service. 
State toll facility finance is analyzed through tabulations of 
receipts for road, bridge, and ferry toll facilities, and disburse- 
ments for road, bridge, and ferry toll facilities. 

Federal Hwy. Administration, Hwy. Statistics Div., 

Washington, D.C. 

Rept. No. FHWA-HP-HS-75-02; 1976; 73p 

Sect. 1 is HS-020 357; Sect. 4 is HS-020 359. 

Availability: NTIS, $4.00 
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HIGHWAY STATISTICS. SECT. 4. ROADWAY. 1975 

A compilation of annual statistical and analytical data concern- 
ing public roads and streets includes tabulations of total road 
and street mileage in the United States classified by: system; 
system and type of surface; type of surface; administrative 



systems; administrative systems within Standard Metropolitan 
Statistical Areas; states and Federal-aid and non-Federal-aid 
systems; and Federal-aid and non-Federal-aid systems. An 
analysis of mileage built by state and local highway depart- 
ments includes tabulations of mileage built on roads not on the 
state highway systems, and mileage built on state highway 
systems. An analysis of existing mileage of state administered 
highways includes tabulations of mileage of state administered 
roads and streets, by system; mileage of state administered 
roads and streets, by type of surface; mileage of state 
highways, by system and type of surface; surface mileage of 
state primary system-rural; surfaced mileage of state primary 
system-municipal extensions; surfaced mileage of state prima- 
ry systems, by lanes and access control; surfaced mileage of 
state primary systems by average daily traffic; a summary of 
surfaced mileage of state primary systems, by width, access 
control, and average daily traffic; local rural road mileage and 
roads under Federal jurisdiction; and local municipal street 
mileage. An analysis of Federal-aid system mileage includes 
tabulations of mileage of Federal-aid highways, by system; 
mileage of Federal-aid highways, by type of surface; surfaced 
mileage of Federal-aid primary system, rural, by width and 
type of surface; surfaced mileage of selected Federal-aid 
highway systems, urban, by width; surfaced mileage of 
selected Federal-aid highway systems, by lanes and access 
control; surfaced mileage of selected Federal-aid highway 
systems, by average daily traffic; summary of surfaced mile- 
age of selected Federal-aid highway systems, by width, access 
control, and average daily traffic; and mileage completed on 
projects financed with Federal-aid highway funds. The na- 
tional system of Interstate and Defense Highways is analyzed 
through tabulations of mileage of Interstate System, rural and 
urban, by type of surface; surfaced mileage of Interstate 
System, rural, by width and type of surface; surfaced mileage 
of Interstate System, urban, by width; surfaced mileage of In- 
terstate System, rural and urban by lanes and access control; 
surfaced mileage of Interstate System, by average daily traf- 
fic; and a summary of surfaced mileage of Interstate, by 
width, access control, and average daily traffic. Metric tables 
are provided for total length of roads and streets classified by: 
system, type of surface, and Federal-aid and non-Federal-aid 
systems. Metric tables are also provided for length of state ad- 
ministered roads and streets, length of local municipal streets, 
traveled-way of the Federal-aid Highway System, and national 
system of Interstate and Defense Highways. 

Federal Hwy. Administration, Hwy. Statistics Div., 

Washington, D.C. 

Rept. No. FHWA-HP-HS-75-04; 1976; 82p 

Sect. 1 is HS-020 357; Sect. 3 is HS-020 358. 

Availability: NTIS, $4.00 



HS-020 360 

SPEED LIMIT 55. IS IT ACHIEVABLE? REPORT TO 
THE CONGRESS BY THE COMPTROLLER 
GENERAL OF THE UNITED STATES 

The national 55 mph speed limit law, established to improve 
highway safety and fuel conservation, has been somewhat suc- 
cessful. Average speeds have dropped about five mph, but 
many drivers are still speeding. The Department of Transpor- 
tation's (DOT) efforts to increase state enforcement of the 
speed limit are limited by the following: a reluctance to inter- 
fere with state responsibilities; lack of criteria to evaluate state 
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efforts in reducing speeds; provisions of the law that have 
generated state resentment and could he counterproductive if 
used; and a lack of voluntary observance of the speed limit hy 
many people. The General Accounting Office (GAO) recom- 
mends that the Secretary of Transportation establish criteria to 
evaluate what each state has done to reduce speeding or report 
to the Congress if such criteria cannot he established without 
intruding on state prerogatives; and it further recommends that 
the Secretary institute a positive public information program 
emphasizing the continuing need to drive the speed limit as a 
way to conserve energy and improve safety. This program 
should be a cooperative effort with the individual states. The 
Secretary, however, believes more congressional guidance is 
needed before he can establish enforcement criteria. Without 
this guidance he believes compliance with the 55 mph limit is 
impossible. The Secretary plans to expand DOT's public infor- 
mation program to incorporate GAO's recommendation. The 
Congress should enact legislation to enable the Secretary to 
implement a program of variable incentives or sanctions that 
provide each state with maximum flexibility in reducing driver 
speeds. The Congress may wish to relate these incentives or 
sanctions to highway safety grants, law enforcement grants, or 
the apportionment formula for highway trust funds. Factors 
evaluated in a variable incentive or sanction program might in- 
clude the state's established maximum speed limits, enforce- 
ment practices, public information programs, penalties im- 
posed on speeders, and the extent to which the public travels 
at 55 mph. This approach would replace the requirements and 
sanctions provided by existing law. 

by Elmer R. Staats 

General Accounting Office, Washington, D.C. 

Rept. No. CED-77-27; 1977; 56p 44refs 

Availability: U.S. General Accounting Office, Distribution 

Section, P.O. Box 1020, Washington, D.C. 20013, $1.00; if 

entitled to copy without charge, U.S. General Accounting 

Office, Distribution Section, Rm. 4522, 441 G St., N.W., 

Washington, D.C. 20548 



HS-020 361 

HEIGHT, WEIGHT AND SEX OF INJURED 
AUTOMOBILE OCCUPANTS 

A study was conducted using the Motors Insurance Corpora- 
tion (MIC) field accident data file to define the statistical dis- 
tribution of injured automobile occupant standing height and 
body mass, in an effort to develop a rational basis for the si/.- 
ing of human surrogates. Injury was defined as an Abbreviated 
Injury Scale (AIS) number of at least I. Results based on 
12,445 injured occupants in accident cases occurring between 
1972 and 1974 indicate that the adult males have the highest in- 
cidence of injury. Likewise, drivers have the highest incidence 
of injury, and approximately two-thirds of them are males. 
This does not necessarily imply a higher risk for the adult 
males, since they also have a higher exposure. The adult in- 
jured occupant height and mass distributions tend to approxi- 
mate the distributions for the USA population, thereby indicat- 
ing that, anthropometrically, injured occupants constitute a 
randomly selected subset of USA adults. 

by Gerald W. Nyquist 

General Motors Corp., Environmental Activities Staff, General 

Motors Technical Center, Warren, Mich. 48090 

Rept. No. EAP-A-3459; EAS-036: 1977; 19p 2refs 

Availability: Corporate author 



HS-020 362 

THE NAVAL ACADEMY HEAT BALANCED ENGI3> 
(NAHBE). PROGRESS REPORT 

The Naval Academy heat balanced or combined cycle en? 
(NAHBE) with time dependent combustion sustained by * 
chamber geometry involves balancing combustion betwi 
constant volume and constant pressure by varying the rati<^ 
volumes above and below the piston cap. The additional 
pumped from the balancing chamber (or air reservoir) to 
combustion chamber by shock compression prolongs the ^' 
bustion process and allows its completion. The theoret 
basis and hardware for achieving the cycle are descril" 
Evidence of time dependent heat addition is given where t; 
bustion creates pressure waves sustained by pre.ss 
exchange between two chambers. A 1938 L-head four-cylin 
Continental engine was modified and operated in a dynamo: 
ter. The simplicity of the modification may permit fu* 
production within existing manufacturing processes. With 
engine operating, an increase of efficiency to 40% at sc 
loads was observed with more than 80% reduction in car 
monoxide and unburned hydrocarbons. Brake horsepower ' 
increased 15% at maximum torque and more than 100*?? 
maximum RPM. Decreases in noise and vibration were nc 
and the engine was operable using gasoline, alcohol, mixti 
of both, and even water-contaminated fuel. An existing c^< 
bustion fuel research (CFR) single-cylinder engine was rm 
the NAHBE and OTTO modes. Five basic parameters v\ 
used for performance comparison: fuel cycle, total out] 
brake output, specific fuel consumption and RPM. Open tli 
tie and throttled engine results are given. At open throttle t 
ing, NAHBE operated from the neighborhood of stoichior 
ric composition to much leaner compositions than the O' I 
engine would accept; specific fuel consumption equalled 
best performance of the OTTO and was generally lov 
NAHBE peak pressures were considerably lower than 
OTTO over the entire load range; NAHBE exhaust temp 
tures were proportional to the amount of fuel admitted w 
OTTO exhaust temperatures depended on the fuel/air mixt 
NAHBE carbon monoxide and unburned hydrocarbon ei 
sions were lower than OTTO over the entire range of on 
both at best power and best economy; NAHBE thermal < 
ciency exceeded OTTO over the entire range of the O'l ' 
and NAHBE operated at both lower and higher brake Ic 
than OTTO. At throttled engine, the OTTO and NAI- 
results, at best economy, were comparable at low loads 
diverged rapidly above 2.3 horsepower. At best power out 
the NAHBE specific fuel consumption variation with thrt 
opening was slight while the OTTO variation was grcri 
NAHBE equalled or exceeded the best possible OTTO 
formance over a wider range of operation. Preliminary res 
on parametric variation of engine variables, compression i 
tion behavior are reported. The wide variation in output in 
preliminary variable geometry tests suggested experinij 
error requiring further confirmation. During engine testir 
was observed that smooth operation of the CFR was post- 
in the NAHBE mode with compression ignition of rc^j 
gasoline fuel. NAHBE did not have the serious kr 
behavior of the OTTO, and when knock did occur the ace 
panying pressure increase was moderate. 

by R. Blaser; A. Pouring; B. Rankin; E. Keating 

U.S. Naval Academy, Div. of Engineering and Weapons, 

Aerospace Engineering Dept., Annapolis, Md. 21402 

Contract N-000-2476-WR-62250 

Rept. No. USNA-EW-8-76; 1976; 53p 3refs 

Rept. for Apr-Jun 1976. 

Availability: Corporate author 



HS-020 363 

LOWER TORSO INJURIES AND AUTOMOBILE 
SEAT BELTS 

Injuries to the lower torso (abdomen, pelvis, and lumbar 
spine) were studied in front seat, lap-belted, outboard occu- 
pants involved in frontal crashes. The Collision Performance 
and Injury Reports (CPIR) files from the Highway Safety 
Research Institute (HSRI) provided data for the study, and the 
1976 revision of the Abbreviated Injury Scale (AIS 76) was 
used for injury/severity measure. The "no injury" category is 
increased by 50% in belt users over unbelted occupants. Of in- 
jured lap-belted occupants, only one in five was injured in the 
lower torso area. Of these injuries, seven out of ten were 
rated as minor. Belts reduce the occurrence of serious injuries 
in all lower torso regions except the lumbar area. The more 
serious injuries occur at impact speeds of over 30 mph. Only 
5% of the injured lap-belted occupants had critical to life- 
threatening injuries in the lower torso area. The angle of the 
seat belt does not appear to be related to lower torso injury 
severity. 

by D. F. Huelke; T. E. Lawson 

University of Michigan Medical School; Univ. of Michigan, 

Hwy. Safety Res. Inst. 

Rept. No. SAE-760370; 1976; 12p 61refs 

Presented at Automotive Engineering Congress and 

Exposition, Detroit, 23-27 Feb 1976. 

Availability: SAE 



ground, but additional loads are imposed by cornering condi- 
tions. Further radial loads are imposed by disc brakes, belted 
and radial tires, and the tractive effort created by driving 
wheels. Special bearing problems are incurred by boat trailer 
wheels, which require replacement of bearings because of 
water deterioration rather than fatigue. A successful wheel 
bearing mounting requires a tight cup fit in the rotating hub; 
cleaning and painting the hub to prevent porosity and eliminate 
loose sand or scale; adequate lubrication with good oil seals; 
and preloading or setting the bearing only at optimum condi- 
tions. Accelerated testing is recommended, because it indicates 
a relative performance against an established base line. Stan- 
dardization is being brought about through a grouping or line 
of standardized wheel bearing combinations using existing 
bearing parts, thereby reducing the number of hubs, bearing 
sets, wheels, and rims and promoting maximum interchangea- 
bility of suspension members, brakes, and anti-skid brake con- 
trol packages. Future wheel bearing mountings call for a new, 
sealed, two-row, preset, sealed, and greased bearing for inde- 
pendently sprung wheels in a compact package, and for a live 
spindle design for an independently sprung driving wheel with 
cones mounted directly on the shaft. 

by Henry J. Waski 

Timken Co. 

Rept. No. SAE-760373; 1976; 14p 2refs 

Presented at Automotive Engineering Congress and 

Exposition, Detroit, 23-27 Feb 1976. 

Availability: SAE 



HS-020 364 

FRICTION AND WEAR CHARACTERISTICS OF 
SILICONS-MODIFIED THERMOPLASTICS 

The addition of lubricants such as silicone, polytetrafluorcar- 
bon (PTFE), or molybdenous disulfide (MoS2) to plastic bear- 
ing materials such as Nylon 66, acetal, and polycarbonate 
produces a self-lubricating quality which substantially im- 
proves the bearing material's critical load speed or limiting 
pressure velocity (LPV). Tests made on thrust bearings run on 
i\ LFW-6 friction and wear test apparatus included addition of 
silicone, MoS2, and PTFE to Nylon 66, and silicone to acetal 
and polycarbonate. Silicone fluid proved an effective lubricant 
for most thermoplastic resins: levels of 3%-10% will outper- 
form other lubricants. The fluid can be added to molding 
equipment either in pellet form or by metering directly into in- 
jection molding equipment; mechanical blending of into a resin 
to form a polyblend has little affect on the resin's physical 
properties. 

by Richard F. Smith 

Dow Corning Corp. 

Rept. No. SAE-760371; 1976; 8p Srefs 

Presented at Automotive Engineering Congress and 

Exposition, Detroit, 23-27 Feb 1976. 

Availability: SAE 



HS-020 365 

WHEEL BEARING MOUNTINGS FOR HIGHWAY 
VEHICLES 

The basic considerations for wheel bearing performance are 
reviewed; and new approaches for design, calculation, and 
standardization are introduced. The most common method of 
bearing selection is based on the static wheel load at the 
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DYNAMIC CHARACTERISTICS OF PARALLEL 
LINKAGE PENDULUMS 

Methodology is presented which clarifies the issue of finding 
the center of percussion and the equivalent mass of the paral- 
lel linkage pendulum; the pendulum usually chosen as the test 
device used to meet test requirements of Federal Motor Vehi- 
cle Safety Standard 215. For a parallel linkage pendulum there 
exists no center of percussion regardless of where the impact 
line is on the impacting block; but the summation of horizontal 
reaction forces in the top supporting hinges reduces drastically 
when the mass ratio of the impact block and the total masses 
of the supporting linkages is greater than one. There does exist 
an optimum impact point to eliminate the rotational effect of 
the vertical reactions. The impactor would have a translational 
motion at the instant of impact even if it is suspended by ca- 
bles when an impact is through this point. The location of this 
impact point is dependent upon the mass ratio of the impact 
block and the linkages as well as the distance from the mass 
center of the impactor to the level of the hinge points on the 
block. The equivalent impacting mass of the device is equal to 
the sum of the block mass plus one third of the total linkage 
mass and it is independentof the impact location on the block. 

by William J. J. Liu; Michael W. Monk 

Department of Transportation 

Rept. No. SAE-760374; 1976; 8p 4refs 

Presented at Automotive Engineering Congress and 

Exposition, Detroit, 23-27 Feb 1976. 

Availability: SAE 



HS-020 367 

CONVERTING A SMALL CAR TO LNG [LIQUID 
NATURAL GAS]: WHAT ARE THE PROBLEMS AND 



A two liter compact car originally designed to run on gasoline 
has been converted to run on liquid natural gas (LNG). Com- 
parative measurements of fuel economy and exhaust emissions 
were made for the same car running on each fuel under nor- 
mal on-the-road and simulated taxi service. When tuned to its 
maximum economy configuration, the LNG car gave signifi- 
cant improvements in fuel economy when expressed on an 
energy basis. For inter-urban journeys the savings would be on 
the order of 5% and for taxi type service in excess of 20%. 
Whether or not these savings would justify fleet conversion 
would depend on local fuel cost and taxation conditions. When 
set for maximum economy, the LNG car gave significantly 
lower emissions of carbon monoxide (CO) and hydrocarbons 
(HO) than its gasoline counterpart. Emissions of oxides of 
nitrogen (NOx) were, however, higher with LNG than with 
gasoline. A tenfold reduction in NOx emissions could be ob- 
tained by re-tuning the LNG engine to run at air/fuel ratios up 
to 30:1. Hydrocarbon emissions with this configuration were, 
however, quite high and would require supplementary means 
of control. When tuned to operate at very weak mixtures the 
car remained quite driveable but was 10 to 15% less economi- 
cal than when tuned for maximum economy. Although techni- 
cally practical, the use of LNG is likely to be restricted by 
supply and distribution limitations to fleet operators and other 
high mileage users who could refuel from centralized points 
where trained staff would be available. 

by W. S. Affleck; G. A. Harrow; W. D. Mills 
Shell Res. Ltd., United Kingdom 
Rept. No. SAE-760376; 1976; 18p 20refs 
Presented at Automotive Engineering Congress and 
Exposition, Detroit, 23-27 Feb 1976. 
Availability: SAE 



HS-020 368 

SINGLE CYLINDER SPARK IGNITION ENGINE 
STUDY OF THE OCTANE, EMISSIONS, AND FUEL 
ECONOMY CHARACTERISTICS OF METHANOL- 
GASOLINE BLENDS 

A two phase test program was carried out on a single cylinder, 
fuel research engine (CRF) to determine the octane, emissions, 
and fuel economy characteristics of rnethanol-gasoline blends. 
The first phase of the work was an evaluation of the octane 
characteristics of methanol blended with unleaded gasoline. 
Blends ranging from 2% to 100% by volume methanol for four 
different base gasolines were knock rated. A simplified mathe- 
matical model of the results was developed to aid in compar- 
ing the effects of methanol on the octane ratings of the vari- 
ous base fuels. Methanol can substantially increase both the 
Research and Motor Ratings of a relatively low octane un- 
leaded gasoline; however, as the octane rating of the base 
gasoline is increased, the octane increase produced by the ad- 
dition of methanol is reduced. For base fuels with Motor 
Ratings over 85 the addition of methunol has little effect on 
the Motor Octane rating. Comparisons and data for base fuels 
having Research Octane Numbers (RON) ranging from 81 
RON to 98 RON are given. The second phase of the test pro- 
gram was an evaluation of the emissions and fuel economy of 
a 10% by volume blend of methanol with two base fuels in the 
single cylinder engine. Clear Indolene and a 95 RON commer- 
cial gasoline were used for these tests. The results for the In- 
dolene blend are presented since both fuels behaved in a 



of methanol when the engine was operating at equivalent 
spark, speed, and stoichiometry. Although the addition of 
methanol increased the ISFC, the thermal efficiency of the en- 
gine was not significantly changed. A blend of 10% methanol 
and gasoline demonstrated no significant change in the emis- 
sions or energy efficiency over the gasoline fueled engine 
when operated at equivalent conditions. Under some operating 
conditions, the addition of methanol could increase the octane 
rating of the base fuel, which could conceivably be enough to 
reduce knock problems in some vehicles. 

by R. T. Johnson; R. K. Riley 

University of Missouri at Rolla, Mechanical Engineering Dept. 

Rept. No. SAE-760377; 1976; 15p 21refs 

Presented at Automotive Engineering Congress and 

Exposition, Detroit, 23-27 Feh 1976. 

Availability: SAE 
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A SINGLE-CYLINDER ENGINE STUDY OF 
METHANOL FUEL - EMPHASIS ON ORGANIC 
EMISSIONS 

Exhaust emission and performance characteristics of a single- 
cylinder engine fueled with methanol are compared to those 
obtained either with gasoline or a rnethanol-water blend. Mea- 
surements taken of engine efficiency and power, and carbon 
monoxide (CO) and oxides of nitrogen (NOx) emissions agreed 
well with trends established in the literature. Consequently, 
emphasis in testing was placed on organic emissions (unhurried 
fuel including hydrocarbons and aldehydes); an area in which 
there is no consensus in the literature. In all cases the 
methanol fueling, the unburned fuel (UBF) emissions were vir- 
tually all methanol as opposed to hydrocarbon compounds. 
Without special measures to overcome methanol's large heat 
of vaporization, UBF emissions were four times greater with 
methanol than those with gasoline. Similarly, aldehyde emis- 
sions were an order of magnitude greater with methanol. 
These high levels of organic emissions with methanol were re- 
lated to inadequate fuel-air mixture preparation caused by 
methanol's large heat of vaporization. Modifying the single 
cylinder engine intake system to improve vaporization reduced 
UBF emissions 80-90%. with methanol and 30-50% with 
gasoline. Aldehyde emissions were also significantly reduced 
by improving mixture preparation, but remained three to four 
times greater for methanol than for gasoline. Blending \(Y'/< 
water with methanol resulted in reduced engine efficiency and 
power, increased UBF emissions, no measurable effect on al- 
dehyde and CO emissions, and reduced NOx emissions. Tests 
indicate that the advantages of blending water with methanol 
are outweighed by the disadvantages. 

by David L. Hilden; Fred B. Parks 
General Motors Corp., Res. Labs. 
Rept. No. SAE-760378; 1976; 16p 22refs 
Presented at Automotive Engineering Congress and 
Exposition, Detroit, 23-27 Feb 1976. 
Availability: SAE 
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TEMPERATURE SENSITIVITY MAPPING OF THE 
ZIRCONIA OXYGEN SENSOR: ENGINE TEST 
RESULTS 

The temperature sensitivity of a xirconia oxygen sensor was 
measured over a wide range of engine operating conditions 
because there is little published data on the inherent accuracy 
of the sensor. A closed loop control system for regulation of 
engine air-fuel ratio at the stoichiometric value is required for 
effective operation of a three way catalytic converter. System 
performance depends directly on accuracy of the xirconia ox- 
ygen sensor which generates a feed back signal for the system. 
The sensor voltage signal is known to be sensitive to exhaust 
temperature. Sensor data were plotted in the form of contour 
lines of constant sensor voltage as a function of engine air-fuel 
ratio and exhaust temperature, thereby mapping sensor per- 
formance. Depending on the sensor, a fixed level of sensor 
voltage shifted from 0.1 to 0.7 ratios toward air-fuel ratios 
slightly rich of the stoichiometric ratio as exhaust temperature 
increased from 500 to 700 C. 

by William J. Fleming 

General Motors Corp., Res. Labs. 

Rept. No. SAE-760379; 1976; 8p 9refs 

Presented at Automotive Engineering Congress and 

Exposition, Detroit, 23-27 Feb 1976. 

Availability: SAE 
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SERVICEABILITY--A MULTI-EDGED PROBLEM 

Serviceability problems from the dealer's point of view are 
broken down into the following elements: commonality, or 
avoidance of producing a new part when a part already in the 
system will serve the purpose; availability of replacement 
parts to service equipment; ability to repair and get the 
machine back into service; publications, including service 
manuals, parts catalogs, and updating bulletins, available be- 
fore the machinery arrives; and test equipment at reasonable 
prices. Further elements of the problem include: access points 
to enable easy use of the test equipment; special tools when 
essential for particular repairs; accessibility to the machine 
and the component itself for efficient repair; component 
rebuildability; and practicality, meaning the designing of a 
component or machine so that it is practical to work on it. If 
these elements are provided for, and the cost of the machine 
is commensurate with the machine's ability to do the job, the 
customer, the dealer, and the manufacturer will be satisfied. 

by Arthur P. Breitling 

Patten Industries, Inc. 

Rept. No. SAE-760403; 1976; 6p 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-2H Apr 1976. 

Availability: SAE 
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DESIGN CONCEPTS OF THE NEW JOHN DEERE 
JD750/755 DUAL PATH HYDROSTATIC CRAWLER 
TRACTORS 

The recently announced JD750 Crawler Doxer and JD755 
Crawler Loader were designed with many innovative concepts 
to improve productivity and versatility. The engine is a John 



Deere six cylinder, turbocharged diesel, four-stroke cycle dis- 
placing 414 cubic inches (6784 cubic centimeters). Engine 
power is transmitted from the engine through a cold-weather 
disconnect clutch which is a dry clutch with pressure plate. 
Output from the cold-weather disconnect clutch goes to the 
splitter drive. This mechanical gearbox assembly has pressure 
lubrication and helical gears for low noise levels. The splitter 
drive provides output to both transmissions through separate 
output shafts, drives the equipment hydraulic pump, provides 
an auxiliary pump drive, and provides an output shaft to drive 
an optional winch. From the splitter drive, power is trans- 
mitted to the transmissions through two drive shafts, each of 
which contains a torsional damper in the center section and a 
U-joint on each end. The engine, cold-weather disconnect 
clutch, and splitter assembly are isolated from the tractor main 
frame with rubber mounts for noise control. The U-joints in 
the drive shaft take up the engine movement from the rubber 
mounts. Fully automatic dual path hydrostatic transmissions 
are provided. Power is transmitted from the transmissions on 
an axis at 90 to the engine centerline and parallel to the rota- 
tional axis of the final drives and sprockets. Transmission out- 
put power passes through the parking brake which is located 
in the inner final drive housing. The parking brake is a multi- 
ple wet disk brake mechanically applied by springs and 
hydraulically disengaged. Hydraulic pressure from the hydro- 
static transmission charging circuit is provided to the parking 
brakes whenever the engine is running and the transmission 
input shafts are rotating. A tilt cab provides improved ser- 
viceability. Operator comfort features include optional air con- 
ditioning providing a 25 F temperature drop at 100 F ambient 
air temperature and 50% relative humidity; quietness provided 
for by a thick rubber floor mat and sound-absorbing ceiling 
materials; nonglare universal symbols on the instrument 
panels; indicator lights that monitor transmission oil filter 
restriction and equipment hydraulic oil filter restriction; push- 
button engine cold weather staring aid; and a cushioned 
armchair with three adjustment features plus an adjustable 
suspension system with damper to smooth out the effects of 
rough terrain. The fully automatic dual path hydrostatic trans- 
mission has an all-hydraulic control system which features a 
transmission shift lever that moves in a "Z" pattern to provide 
a positive neutral in emergency situations when the operator is 
quickly shifting to neutral, and natural shift motion: forward 
lever movement for forward travel speeds and rearward move- 
ment for reverse travel speeds. The hydrostatic transmission 
provides for improved power utilization, improved vehicle 
maneuverability, and reduced operator effort and skill which 
result in improved day-long productivity. 

by C. L. Braun 

John Deere Dubuque Works 

Rept. No. SAE-760407; 1976; 15p 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 



HS-020 373 

DEVELOPMENT OF A 350 TON HAULAGE TRUCK 

The adaptation of existing diesel-electric locomotive prime 
movers and transmissions to the requirements of "Off- 
Highway" truck applications and the availability of large 
capacity tires has resulted in the development of a rear dump 
haulage truck with a 350-ton payload capacity. The equipment 
selection process was governed by availability of suitable 
prime movers, transmissions, and tires. The power train com- 
bination consisted of the EMD 16-645-E4 engine rated at 3300 
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BHP coupled to an AR10-D14 alternator driving four model 
1)79 seriesdwound DC traction motors. Ten tires, each with a 
nominal load carrying capacity of 111 ,120 Ibs, are necessary to 
handle the gross vehicle weight of over 300 tons. Using elec- 
tric drive eliminates driveline complexity. To improve steering 
geometry, a steerahle rear axle arrangement overcomes snow- 
plowing and tire scuffing, at the same time allowing the turn- 
ing circle diameter to be kept reasonable. To achieve proper 
load equalization between the steerable rear axles, a full 
hydraulic suspension system incorporating a self-leveling ar- 
rangement is connected to the rear steering hydraulic system 
via a priority valve. The system incorporates accumulators, 
level sensors, and level control valves in addition to the load 
equalizing features. Other interesting features in the power 
plant include enclosure of the complete power plant and its ac- 
cessories in a hood pressurized with filtered air with a walk- 
way along each side of the hood permitting individual cylinder 
and liner replacement in all sixteen positions and complete en- 
gine removal; two identical sectional core radiators with six in- 
terchangeable sections each mounted on one side of the power 
plant; and each radiator cooled by its own 68-inch diameter air 
foil section fan. The electrical system uses plug-in module 
components, one of which is a simple speed control panel that 
monitors each traction motor, protects against traction motor 
reversal at speeds greater than 1 mph, reconnects the dynamic 
braking resistors for extended range dynamic braking, and in- 
itiates overspeed dynamic braking. In rear axle steering, to add 
freedom of movement in the horizontal plane, a fixed bolster 
center was used for each rear axle, in which a pre-loaded 
sphere can move up and down. Suspension assemblies can be 
installed without requiring frame or rear axle changes. The 
vehicle was in-plant tested fully loaded, displayed at the 
American Mining Congress in 1974, and turned over to the 
mine at Eagle Mountain, Calif. 

by G. Felix 

General Motors of Canada, Ltd. 

Rept. No. SAE-760408; 1976; 8p 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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ESTIMATING STRENGTH PROPERTIES OF HEAT 
TREATED PARTS 

A method has been developed leading to simple procedures for 
determining whether a combination of steel chemistry and heat 
treatment will be satisfactory in preventing failures below the 
surface. Since the strength of steel is directly related to the 
hardness, values of ultimate strength, yield point, and fatigue 
limit can be estimated both for the surface and points below 
the surface from measured hardness values. With the strength 
properties determined, the load at which yielding will begin 
can be estimated. S-N curves can also he constructed for 
failure originating at the surface and below the surface. The 
method is applied to induction hardened, case hardened, and 
through hardened machine components; and although provid- 
ing a rough estimate, has proved useful in evaluating material 
and heat treatment selections. 

by R. Bruce Hopkins 

John Deere Product Engineering Center 

Rept. No. SAE-760409; 1976; I Op 3refs 
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DYNAMIC CAPACITY RATING OF ROLLER 
BEARINGS 

Roller bearing life prediction is made by first determining the 
basic dynamic capacity of the contact based upon geometric, 
design, and material factors, establishing the roller element 
load distribution and the equivalent fatigue loads for both the 
rotating and nonrotating raceways, then combining the result- 
ing raceway lives in a statistical manner to obtain the resulting 
bearing life estimation. This approach leads to reasonably ac- 
curate estimation of bearing lives for moderately-loaded, well- 
lubricated conditions. Dynamic capacity ratings of roller and 
thrust bearings, related to the expected life, can be easily 
established by using relationships provided by a generalized 
formulation for dynamic capacity rating of radial and thrust 
bearings, in addition to factors for radial roller bearings of the 
Anti-friction Bearing Manufacturers Assoc. (AFBMA) and fac- 
tors for thrust roller bearings of AFBMA. Computations based 
upon the AFBMA method result in standards most applicable 
only to a certain range of manufactured and applied bearings; 
however, they do provide an approximate measure of hearing 
dynamic ability and are therefore useful in design and com- 
parative selection. A sample problem is presented of a radial 
roller bearing undergoing modified line contact. The AFBMA 
Method and the analytical method and their results are com- 
pared in computing the roller bearing life. 

by Michael J. Hartnett 

Torrington Co. 

Rept. No. SAE-760410; 1976; 12p 12refs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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APPLICATIONS OF METALLURGICAL ANALYSIS 
TO MANUFACTURING PROBLEMS 

Metallurgical analysis when used as a vital and integral func- 
tion of the manufacturing process will ensure against manufac- 
turing problems. The following questions must be asked when 
a new part is to be produced: what is the material? What is 
required of the heat treatment? What process should be used? 
What special considerations should be made? Primary manu- 
facturing problems include incomplete specification, including 
heat treatment specification in annealing, normali/ing, and 
machineability; adequate surveillance specifications, including 
proper maintenance and control of manufacturing machinery 
and fixturing; and a firm understanding of materials and the 
heat treatment process. Examples are presented to illustrate 
metallurgical analysis used to solve these manufacturing 
problems. 

by Edmund J. Klimek 

Borg- Warner Corp., Roy Co. Ingersoll Res. Center 

Rept. No. SAE-760411; 1976; 2()p 

Presented at Earthmoving Industry Conference. Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 



mined empirically, ny relerence to success! ui previous ex- 
perience, and through testing. Fastener variables are in- 
fluenced by material performance that varies widely with heat 
treatment and/or other processing; thread form and pitch 
which help to govern the final bolt properties desired; thread 
fits of bolts; and fastener coatings of /.inc, cadmium, or x.ine 
phosphate and oil, or decorative applications of finishes such 
as chrome, which increase cost and cause build-up problems in 
the electroplating process. Joint variables include the type of 
material from which the bolted members are made, and sur- 
face finish, and hardness. Various fastener types are available 
to meet a wide variety of needs; such types include self- 
drilling screws, thread forming screws, thread cutting screws, 
and locking fasteners. The three tightening methods most com- 
monly used in fastener applications include the torque control 
in which the bolt is tightened to predetermined torque values; 
the turn method in which the bolt or nut is turned to a 
predetermined angle of rotation after some initial torque is 
established; and torque/angle slope, an electronic derivative 
control of torque and angular rotation which signals the driver 
to shut off when the fastener begins to plastically deform. 
Testing methods are presented illustrating torque and turn 
methods of tightening on a /.inc phosphate and oil coated 
fastener and tested on a transverse vibration loosening 
machine to obtain test data showing torque versus tensions 
and angle versus tensions relationships. Fastener failures can 
occur because of fatigue failures, thread strippage, or fastener 
loosening. Fastener selection should be based on the si/.e, 
material, and number of fasteners determined by the joint as- 
sembly and the loading it will be required to support. In the 
selection, fastener specifications which include required quali- 
ty and performance levels and quality assurance, are important 
and should not be overspecified or inadequately specified. 

by Jack Shugart 

Rockford Products Corp. 

Rept. No. SAL- -7604 12; 1976; 18p 6refs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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REVIEW OF RIDE VIBRATION STANDARDS AND 
TOLERANCE CRITERIA 

Important current standards having relevance lo construction 
machinery vehicles include SAE JIOI3: Measurement of 
Whole Body Vibration of the Seated Operator of Agricultural 
Equipment, and ISO 2631 - 1974 (!): (Juidc for the Evaluation 
of Human Exposure to Whole Body Vibration. The former 
prescribes the location and mounting for seat/buttock interface 
accelerometers and performance specifications of related in- 
strumentation. A companion document is necessary for con- 
struction machinery. ISO 2631 sets forth three different expo- 
sure criteria, each of which is presented as dependent on ex- 
posure time; the longer the exposure period the lower the ac- 
celeration level permitted. These recommended exposure 



EEC (European Economic Commission, Brussels) Proposal for 
Testing of Driving Seat Suspension Systems on Agricultural or 
Forestry Tractors. Other criteria of interest include the Ger- 
man K Factor, proposed as a measure of observed vibration 
strength or intensity (subjective assessment); and the Pradko- 
Lee Absorbed Power Criterion. Two useful methods of evalua- 
tion include subjective evaluation where a human serves as the 
vibration transducer and results are immediately available, and 
amplitude-frequency distribution where a more complete 
description of the ride or vehicle vibration environment can be 
provided. Six recommendations are included for aiding in 
developments for ride improvement and establishing a sound 
basis upon which future modifications and interpretations of 
ride criteria can be made: establish a planned procedure and 
long-range program for collecting ride vibration data from all 
machines under all work cycles and a variety of environments; 
process these data per more than one vibration exposure 
criterion; consider the analysis results as having relative rather 
than absolute significance; document driver comments, operat- 
ing conditions, and machine description; catalog this data and 
file for future analyses; and provide a full history of actual 
operating vibration for eventually defining a spectral envelop 
of the vibration environment. 

by Larry F. Stikeleather 

Allis-Chalmers Corp., Advanced Technology Center 

Rept. No. SAE-760413; 1976; lip llrefs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-2H Apr 1976. 

Availability: SAE 
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ENVIRONMENTAL SYSTEMS FOR OPERATOR 
CABS 

Environmental control of an operator cab-enclosure for 
agricultural construction or industrial equipment refers to pro- 
tection from sound and vibration, and to air quality control or 
air conditioning. Making the cab of such vehicles a sealed, 
vibration isolated "pod" is the surest way to counteract the 
sound input sources from airborne vibrations transmitted ex- 
ternally and internally, and from structurally borne vibrations 
conducted across the vehicle-cab mounting interfaces. Sound 
insulation is provided by foam or fiber type insulating materi- 
als covered with a perforated vinyl, breaking up large areas of 
flat sheet metal with reinforcements, using constrained layer 
damping material, using some sort of vibration or shock 
mounting as a harrier to the mechanical transmission of the 
vibrations from the vehicle to the cab, and adding hoots 
around control levers and heavy-duty floor mats to plug sound 
leaks. Air conditioning is used here as a generic term to in- 
clude cab pressuri/.ation, air movement, defrosting; filtration, 
heating, and cooling of the air. Use of the proper blower 
establishes a pressure differential between the interior and ex- 
terior of the cab and prevents dust and dirt from entering. A 
centrifugal or "squirrel cage" blower is most commonly used. 



should prevent entry of rain and moisture by providing drain 
holes, a louver type air intake, or a shielded area for the in- 
take. Thermal insulation is provided by foam insulation. Heat- 
ing is provided most often by the hot water coil, but also by 
electrical resistance, a gas-fired heater, utilization of the warm 
air passing by a hot engine, or reversing a compressor type air 
conditioning system as a heat pump. The most popular cooling 
system is the freon refrigerant system, the second most widely 
used system being the evaporative cooling. The condenser coil 
in the refrigerant system should be located in front of the en- 
gine radiator fan to eliminate the requirement of a remote con- 
denser unit with electrically driven axial fans. Problems of lo- 
cation and design of a remote condenser, receiver filter-drier, 
and drain pan must be considered in designing the cooling 
systems. Finally, the air-conditioning control panel must be 
positioned logically and conveniently, permit illumination, and 
allow for effective identification. 

by James A. Doornek; Paul H. Unangst 

Stolper Industries, Inc. 

Kept. No. SAE-760421; 1976; lOp 14refs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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RECOMMENDED STANDARDS FOR THE SERVICE 
BRAKES ON LARGE TRUCKS IN MOUNTAIN 

MINNING [SIC] SERVICE 

A brief study was made of present brake practice and of the 
requirements for brakes on large trucks used in mountain min- 
ing, specifically large rear dump trucks equipped with electric 
traction motors in the rear wheels, mechanical brakes called 
service brakes, parking brake, and some form of emergency 
brake. General experience has shown that under operating 
conditions of tortuous downhaul roads 17 miles long with 
grades ranging up to and occasionally exceeding 15%, the ser- 
vice brakes are not adequate to handle emergency situations. 
It may therefore be concluded that SAE J166 is inadequate, as 
can be amply justified by a comparison of braking on level 
and inclined surfaces. A combination of reduced effective 
braking force and increased energy level is the prime motiva- 
tion for rejecting SAE J166 as the design standard for these 
trucks. The new recommendations follow. For service brakes, 
the mechanical friction brakes should be designed to stop the 
truck with a minimum deceleration of 3 ft/ss or within a max- 
imum distance travelled of 400 ft from the point of application 
of the brakes to the point where the truck comes to a stop. 
The principal rotating parts (disc or drum) of the friction brake 
assembly should be attached directly to the wheel assembly to 
turn at the same rotational speed as the wheel. The friction 
linings of the mechanical service brakes are of such area that 
the mean rate of energy absorbed per unit area of brake lining 
is not greater than 800 ft-lb/s/sq in of lining for drum brakes, 
or 2800 ft-lb/s/sq in of lining for disc brakes. The friction 
linings of the mechanical service brakes should be thick 
enough to sustain the wear of five stop sequences without in- 
terval under the conditions enumerated above. Finally, the 
metal drums or discs of the front and rear service brakes 
should be of such size that the energy absorbed during a stop 
under the conditions listed above would not cause an increase 
in the gross temperature greater than 150" F. Recommenda- 
tions are also included for parking and emergency brakes, for 



are customarily fitted; none of the electric trucks available 
today appears to be able to achieve the moderate standard of 
braking performance recommended here. 

by Graham Walker 

University of Calgary, Alberta, Canada 

Rept. No. SAE-760430; 1976; lip 4refs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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DESIGN OF ELASTOMERIC VIBRATION 
ISOLATION MOUNTING SYSTEMS FOR INTERNAL 
COMBUSTION ENGINES 

The sources of vibration found in the internal combustion en- 
gine are identified with respect to crankshaft speed, the 
disturbing frequencies. A well designed mounting system must 
control the transmissibility of dynamic firing pulses and inertia 
forces and torques to an acceptable level. Design considera- 
tions require the system to support weight, resist torque, ac- 
commodate motion, resist and/or isolate dynamic loads, resist 
environment, limit static bending moment on block, and pro- 
vide acceptable service life. In many cases, a properly 
designed mounting system must also limit engine motion, 
minimize frame twist or rocking loads, reduce noise, and be 
safetied. An engine vibration analysis computer program, the 
Six Degree of Freedom Program, has been developed to com- 
pute static and steady state sinusoidal responses of a system 
consisting of a mass resiliency mounted on a rigid base using 
linear mounts that are elastic, viscous and/or viscoelastic in 
nature. The suspension system may consist of up to 12 elastic 
and/or viscoelastic mountings and up to 12 viscous dampers 
connected between the mass and a rigid base. A maximum of 
12 "accelerometers" may be attached on or in the mass for 
measuring dynamic motion. The system may be force or mo- 
tion excited, and the force excitation may be any number of 
either sinusoidal or rotating unbalances or both. In addition, 
the program can give the motion of any point due to applied 
forces or moments. The following noise considerations must 
be made. For effective isolation and/or noise reduction, a 
given mount should be softer than the structure of the sup- 
ported mass and supporting mass. If a particular mount is ef- 
fective at high frequencies, a softer one will be more effective. 
Mounts can improve noise levels only if structure-borne noise 
predominates. A given mount providing a certain level of 
vibration isolation and/or noise reduction in one application 
would not necessarily provide the same performance level in 
another application. Prediction of audible noise level reduc- 
tions resulting from the use of elastomer mounts is generally 
not a state-of-the-art technique. Mounting and installation 
descriptions are provided for the following mounts: center 
bonded; safetied sandwich, tubeform, center bonded joint, 
trunnion and plateform, all of which are safetied and can be 
made in various elastomers to obtain a wide range of dynamic 
and damping characteristics as well as specific environmental 
resistance. 

by Regis V. Schmitt; Charles J. Leingang 

Lord Corp., Lord Kinematics Div. 

Rept. No. SAE-760431; 1976; 16p6refs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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INDUSTRIAL DESIGN CONCEPTS 

The designer's input as shown in a project involving a client 
with a new product concept to the final product realization. 
First, the designer, more user-oriented than an engineer, must 
investigate and research the product idea and its use. He then 
establishes the concept through a procedure involving many 
sketches of the idea as further discussion of the concept 
develops. Questions of appearance, styling, additional sophisti- 
cation, new materials, and length of product-line life are 
resolved, and a constant two-way stream of communication is 
maintained with the client to avoid misconceptions and 
misdirections. Physical development of the design then fol- 
lows, with a scale model and full size mock-ups being invalua- 
ble for component layout, serviceability, and operator work- 
space. These models permit mobility and economic changes. 
The scale models are designed for handcarrying in most pas- 
senger vehicles and are made of wood, styrene, and acrylic 
plastic. The mock-up, built in three or four stages, permits 
development of operator workspace and can quickly progress 
to a functional prototype. Mock-ups are usually made of foam- 
core, and actual instrumentation is used where possible. A 
refined full size model is then constructed as close to the final 
product as possible, made of the same materials as will be the 
actual machine. During the model/mock-up phases, meetings 
are held for new information, visibility of design, and progress 
reports. Results from these meetings are then evaluated and 
put into the product. Finally, a point is reached at which any 
additional drastic changes are resisted, and coordination with 
suppliers and manufacturers is undertaken for product comple- 
tion. 

by Salvatore Aiello 

Prism, Inc. 

Rept. No. SAE-760423; 1976; 8p 2refs 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoria, 26-28 Apr 1976. 

Availability: SAE 
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CLOSED CENTER HYDRAULIC SYSTEM FOR AN 
ARTICULATED MOTOR GRADER 

The selection for the Caterpillar "G" Series Motor Graders of 
a high pressure, closed center, hydraulic system using a varia- 
ble displacement pressure compensated purnp coupled with 
flow controlled implement valves produced the following fea- 
tures. Two-stage pressure compensation relates the pump out- 
put to the load requirement. High stage pressures are available 
for heavy implement loads. Low stage pressures are adequate 
for most normal loads and reduce standby losses. Flow con- 
trolled implement valves together with positive sealing lock 
valves provide appropriate implement speeds and drift-free im- 
plement positioning. The closed center system produces rapid 
implement response. Physical size of control components is 
reduced by the use of high pressure, closed center design 
resulting in a compact hydraulic system. The fluid linked 
power steering system allows flexibility in component location 
and provides quick steering response through a wide steering 
angle. 

by Walter I. Nelson; Joseph Dexelan 

Caterpillar Tractor Co. 

Rept. No. SAE-760429; 1976; 13p 

Presented at Earthmoving Industry Conference, Central 

Illinois Section, Peoriu, 26-28 Apr 1976. 
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TELESCOPIC LENSES AND DRIVING 

In order to evaluate possible visual field limitations which 
occur with telescopic spectacle lenses (TSL), the peripheral 
visual fields of three normally sighted subjects were measured 
while they wore the devices. The average horizontal angular 
width of the ring scotoma on each side of the central field of 
vision for the subjects using a 2.2x telescope was 12, a ring 
scotoma 12 wide presents a significant hazard to the partially 
sighted driver and to those around him. Because the severe 
restriction of the field of view and the extensive ring scotomas 
resulting from the use of TSL's add significant limitations to 
the already impaired visual abilities of partially sighted drivers, 
their use for motor vehicle operation should be discouraged. 

by Jeffrey T. Keller; Jess B. Eskridge 

University of Alabama in Birmingham, School of Optometry, 

Birmingham, Ala. 

Publ: American Journal of Optometry and Physiological Optics 

v53 nil p746-9(1976) 

1976; 6refs 

Availability: See publication 
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THE IMPORTANCE OF SEAT BELTS IN THE TOTAL 
SCHOOL BUS SAFETY PICTURE 

Although people outside the school bus industry propose that 
seat belts would lower the number of fatalities and injuries, 
those inside the industry feel that seat belts would add to the 
number of pupils killed in school bus accidents, and further- 
more that seatbelts have no effect on the prime causes of 
fatalities, which lie outside the bus. Examples of accidents 
where seatbelts would have had a negative impact include ac- 
cidents occurring in Gunnison, Colo., along the McKensie 
River, Ore., and in Conn., in Jun 1974; these accidents in- 
volved schoolbuses that turned over in water, caught fire in a 
barn, or rolled down a 20-ft gulley. Pupil ejection is generally 
not a problem in schoolbus accidents. Recommendations 
within the industry for improved schoolbus safety include 
more padding on the hand rails and seat backs; those who own 
and operate many of the nation's schoolbuses believe that 
safety equipment such as cross-over mirrors, seat belts for the 
driver, and more and better driver training programs will 
prevent accidents and injuries and save lives. The operators 
further believe that no new safety devices should be utilized 
until adequately and fully tested in laboratories and on fleets 
of school buses in the field and the results carefully analyzed. 
Any further improvements in schoolbuses should be the result 
of cooperative efforts of industry, Federal government, and 
those driving the buses. 

by William V. Reynolds 

National School Transportation Assoc. 

1974; 21 p i Srefs 

Availability: Reference copy only 
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THE COSTS OF MOTOR VEHICLE RELATED 
SPINAL CORD INJURIES 

The annual incidence of spinal cord injury (SCI) occurring as a 
result of motor vehicle crashes is analyzed and reported for 
1974, using data from SCI treatment centers in U.S., Canada, 
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and Australia, and the total direct and indirect costs associated 
with those injuries are projected. Approximately 50% of the 
spinal cord injuries suffered annually in the U.S. occur in 
motor vehicle crashes; in 1974, an estimated 5,315 SCI's oc- 
curred in motor vehicle crashes, an incidence of 25.1 per mil- 
lion population. Males predominated over females in the ratio 
of 2.2 to 1 ; approximately 55% of the injured were between 
the ages of 16 and 35. In general, patients with spinal cord in- 
juries have higher mortality rates and, hence, lower average 
life expectancies than individuals of similar age and sex in the 
general population. They are most susceptible to further com- 
plications and death. The direct costs of SCI include a variety 
of treatment expenditures paid for by the patient, the patient's 
family, and in many cases by third party reimbursement agen- 
cies. Such costs include emergency assistance following the 
crash, initial hospitalization, home modifications, vocational 
rehabilitation, institutional and attendant care, medical equip- 
ment and appliances, and special drugs and medical supplies. 
For 1974, the estimated present value of these direct costs 
measured over the lifetimes of all patients was approximately 
$249 million based on a 6% discount rate. Indirect costs of SCI 
dramatically outrank direct costs, and consist of losses at- 
tributable to the net foregone productivity of SCI patients. For 
1974, the estimated present value of these indirect costs was 
approximately $579 million when discounted at 6%. Costs for 
the permanently impaired average about $92,400 per patient in 
direct costs. Costs of pain and emotional suffering are not 
measured in the analysis. The reader is cautioned that the in- 
formation base used to estimate both direct and indirect costs 
included in the analysis was limited and tended to yield con- 
servative approximations of these costs. 
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rates than those with incomplete lesions, and the risk of death 
is greatest in females and older age groups. The chief causes 
of death among those surviving at least 45 days post-injury 
were related to cardiorespiratory complications; in earlier stu- 
dies, the chief cause was reported to have been renal failure. 
Almost half of the persons experiencing traumatic spinal cord 
injury were alive four to five years later. Of those who sur- 
vived at least 24 hours, 84% were alive four to five years later. 
Survival after six days was poorest for those 55 years of age 
and older. Quadriplegics had the poorest survival rate (27%) 
four to five years after injury of the six levels of impairment. 
Motor vehicle collisions accounted for 56% of all spinal cord 
injuries. The probability of death over more than four years 
was 0.53 for persons involved in all types of motor vehicle col- 
lisions, 0.40 for single vehicle crashes, and 0.59 for multiple 
vehicle crashes. Within this group, the chances of survival 
were poorest for pedestrians. The high risk of death from 
spinal cord injury, particularly within the first 24 hours, in- 
dicates that major attention should be given to countermea- 
sures to enhance chances for survival and recovery. Given the 
high risk of death following spinal cord damage, countermea- 
sures to enhance the chances of survival are of major im- 
portance. These measures must include crashworthiness and 
occupant protection in motor vehicle design and the provision 
of services to increase the probabilities of survival following a 
crash. 
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SURVIVAL AMONG PERSONS SUSTAINING ACUTE 
SPINAL-CORD INJURY 

The length of survival was investigated of a cohort of 619 per- 
sons who sustained acute spinal cord lesions. The subjects 
under study received their injuries in 1970 or 1971 while resid- 
ing in any one of 18 northern California counties. Survival is 
reported by external cause of injury, level of impairment at 
the time of hospitalization, age, and sex of injured person. In 
addition, causes of death are described, and observed and ex- 
pected numbers of deaths are compared. A spinal cord injury 
was defined as an acute traumatic lesion of the spinal cord, 
cauda equina, or nerve roots resulting in some degree of motor 
or sensory deficit or both. The period of survival follow-up 
was a minimum of four years beyond the date of the 1970 or 
1971 injury. If the spinal cord lesion was noted in the death 
certificate and/or autopsy report to have contributed to the 
death, the death was recorded for analysis. Six types of spinal 
cord lesions diagnosed during hospitalization were utilized to 
describe level of impairment: quadriplegia; quadriparesis; 
paraplegia; paraparesis; other paralyses (including hemiplegia, 
Brown-Sequard syndrome, and central cord syndrome); and 
other deficit (including transient paresis and organ dysfunc- 
tion). Regardless of length of time of follow-up, persons with a 
spinal cord injury show poor survivability rates (the case 
fatality rate was 50.6% over four to five years after injury). 
Patients with complete lesions of the spinal cord show poorer 
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VIRGINIA EMERGENCY VEHICLE OPERATOR'S 
CURRICULUM GUIDE 

A flexible curriculum is presented to accommodate the varying 
needs and resources of agencies offering emergency vehicle 
operator's training in Virginia. The length of the program and 
size of the class depend upon the maneuvers to be performed, 
instructional and evaluative procedures, attributes of the facili- 
ties, and number of instructors and vehicles available. The fol- 
lowing initial minimum standards must be adhered to: a 
minimum of 15 hours for any one course (classroom and range 
instruction); each student must be provided between three and 
five hours of classroom instruction; each student msut have at 
least four hours of actual on-range driving experience; the 
presence of no less than two qualified emergency vehicle 
operator's course instructors must be present throughout the 
program; and classes should not exceed 15 studnets. Instruc- 
tors should be carefully selected for experience and maturity 
of judgment. Students should be drawn from currently em- 
ployed public safety personnel. The first chapter in the 
manual, Classroom Instruction, is divided into three areas of 
emphasis: the driver, the vehicle, and the environment. In- 
cluded in the area of the driver are psychological aspects of 
driving; physiological aspects of driving; sensing, identifying, 
predicting, deciding, and executing; perceptions and judgment; 
responsibilities on the road under emergency conditions; vehi- 
cle check; pre-ignition procedures; and defensive driving. 
Vehicle maintenance and inspection and basic vehicle dynam- 



vironmem includes weainer conuuiuns, roauway i;naiat;- 
teristics, and special considerations, especially intersections. 
The curriculum is dealt with in the next three chapters and is 
divided into three sections on practical applications: law en- 
forcement, fire, and emergency medical services, to accom- 
modate the different driving skills needed for the different 
vehicles. Each section is self-contained, and designed to be 
used in conjunction with a chapter on classroom instruction. 
The three sections include specific details regarding the actual 
maneuvers to be performed on the driving range, illustrations 
indicating the general physical layout of each exercise, guides 
for grading procedures, and common student problems of 
which the instructor should be aware. These chapters further 
emphasize legal aspects in vehicle operation, departmen- 
tal/agency policy, and responsibilities to the public. In the final 
chapter, procedures are described for physically setting up an 
Emergency Vehicle Operator's Course (EVOC). Additional 
curriculum aids are provided and include: a glossary, bibliog- 
raphy, and driver evaluation forms. 
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DRIVER EDUCATION IN JAPAN. THE AUTHORIZED 
DRIVER TRAINING SCHOOLS 

Japan has created an authorized driving school system under 
which driving schools equipped with instruction systems and 
facilities meeting standards prescribed by the Public Safety 
Commission are designated as authorized driving schools, and 
individuals completing the courses taught at these schools are 
exempted from the driving test portion of the tests required to 
qualify for a driver's license. The system was introduced in 
1961 and firmly established as a social institution by 1965; cur- 
rently, 80% of licensed drivers are graduates of these driving 
schools. The schools are playing a large part in the overall 
traffic-related education of Japanese citizens. An increase in 
the number of young mothers attending driving schools pro- 
vides an opportunity to inaugurate traffic safety programs for 
mothers and children at the schools. Furthermore, the driver 
training is an excellent opportunity for carrying out the social 
training necessary to produce good drivers, particularly impor- 
tant in Japan where the streets are used as much by pedestri- 
ans and bicyclists as cars. The training course consists of the 
following steps. The trainee undergoes an examination for 
physical and mental health, after which, if he is found fit, he 
receives at least 14 hours of classroom instruction and at least 
17 hours of training on an off-street driving range. He then ap- 
plies for a learner's permit following a driving and a written 
test. He then proceeds to at least 10 hours of on-street driving 
instruction, while completing the remaining 16 hours of class- 
room instruction, which includes practical instruction in vehi- 
cle checking and changing tires. The school examination is 
performed on a driving range, followed by a written test run 
by the metropolitan public safety commission. Only about 3- 
5'/r of those involved in accidents and violations in their first 
year of driving are driving school graduates, and these in- 
variably are rapid learners who then develop into drivers of 
the overemotional type that cause many accidents. Aids in in- 
struction have been developed and include driver simulators, 



waicnmg. 100 great a dependence on on-sireei anving ranges 
has developed, however. This dependence is a drawback 
because these ranges do not reflect actual road conditions. 
Although, the system is basically excellent, improvement will 
come through constant analysis and wider acceptance of the 
concept that driving consists of the operations and maneuvers 
of a human/mechanical system carried out in a 
human/mechanical environment rather than of simply the com- 
bined sum of the three elements, the driver, the automobile, 
and the road. 
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EDUCATING YOUNG CHILDREN FOR TRAFFIC 
SAFETY. ACTIVITIES OF THE CHILDREN'S 
TRAFFIC SAFETY CLUBS 

In response to high traffic accident mortality rates for young 
children (those under 14 years of age), children's traffic safety 
clubs have been established in Japan to promote traffic safety 
beyond that provided in kindergartens and day nurseries. 
Mothers or guardians join with the children to carry out the 
club purposes: to make young children aware of the traffic 
dangers that are present in their daily lives and to prepare 
them with abilities and attitudes that will enable them to act 
safely as they encounter these dangers; to teach young chil- 
dren the basic traffic rules and regulations and to help them 
establish the habits and develop the attitudes necessary to 
become safe pedestrians; and to develop safety skills in chil- 
dren such as the ability to make quick judgments and to react 
quickly through games and play. The clubs, which have 
received promotion through private as well as public support, 
are modeled on the British Tufty Club, which promotes chil- 
dren's traffic safety education in Britain. The clubs are inde- 
pendently organized, led by mothers, limited to 40 to 100 
preschool children and their mothers or guardians, are 
designated by their own chosen names, and meet usually once 
a month in a nearby location. They follow a yearly instruction 
plan provided for them, and each meeting lasts about one 
hour. Needed improvements would come from more so- 
phisticated effort to educate the children indirectly through 
their parents; some provision being made for age differences; 
inexperienced and insecure leadership that requires more ef- 
fective training; and other less important problems concerning 
effective use of teaching materials and teaching tools, and 
measurement of the clubs' educational efforts. Over 12,000 
clubs have been established in the two to three years since 
their active propagation, a figure reflecting the strong Japanese 
interest in preventing traffic accidents involving children 
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EDUCATION EFFECTIVE IN SAVING CHILDREN'S 
LIVES 

The development of traffic safety education in Japan began in 
1960 with the establishment of the Japan School Safety As- 
sociation in response to a sharp rise in traffic accidents; this 
association provided medical treatment and financial aid to 
children involved in accidents and carried out safety research, 
the results of which were published in Research on School 
Safety. With continually rising traffic fatalities, the Ministry of 
Education became more involved in furthering traffic safety 
education in the schools. By 1968, the schools were required 
to have special traffic safety instruction periods in each class 
as a formal part of the educational system. Finally, handbooks 
of safety instruction for elementary and junior high schools 
have been prepared which instruct the schools that traffic 
safety education should be performed as one link in overall 
safety education. Areas of progress, however, are needed in 
the traffic safety education program. Japan must shed its be- 
lief that the school is omnipotent and realize that the final 
responsibility to guarantee children's safety rests with the 
parents. Japan must advance beyond the concept that the im- 
parting of knowledge alone constitutes education; as long as 
Japan fails to lay aside this concept traffic safety education 
will be less than fully effective in reducing accidents. Finally, 
there must be three levels of traffic safety instruction: impart- 
ing knowledge, training and practice in traffic safety 
knowledge, and developing traffic safety morality. Goals of 
traffic safety instruction include instruction of emotionally 
maladjusted children, limitations of training that emphasizes 
form and ignores content, training children to obey traffic 
safety rules, and cooperation among school, home, and com- 
munity. Traffic safety instruction in the schools is most ap- 
propriately carried out both as a part of the curriculum of 
other subjects and as an independent subject with its own set 
of instruction times as well. Especially in social studies and 
physical education can traffic safety and training skills be 
taught. When traffic safety is treated as an independent sub- 
ject, the best possible combination of long and short instruc- 
tion periods must be found to accommodate the varying nature 
of the subject matter. 
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RECENT TRENDS IN TRAFFIC ACCIDENTS. 
JAPAN'S AMAZING PROGRESS IN LOWERING 
TRAFFIC DEATHS AND INJURIES 

Traffic deaths and injuries in Japan have declined during the 
last five years, despite the growing number of vehicles on the 
roads. Injuries have decreased one third or more during the 
five-year period, and deaths have been reduced to 3.7 per 
10,000 vehicles, surpassing the goal of 5 deaths per 10,000 
vehicles. During the years 1969 to 1974, 47% of traffic deaths 
were pedestrians or bicyclists. Of those killed in traffic ac- 
cidents, peak ages were 4-5 years, 19 years, and 70 years and 
older; the 4-5 year victims numbered ten times the 
adolescents, and the 700 year victims, 20 times the 
adolescents. Three times as many adolescent drivers as mid- 
dle-aged drivers were involved in fatal accidents. Women 
cause only 1/90 of all fatal accidents even though they make 
lip 20% of the driving population. Because speed is a factor in 



25-30% of all fatal accidents, and because drivers continue to 
exceed the 60/km/h speed limit (100 km/h on freeways), con- 
sideration should be given to equipping all vehicles mandatori- 
ly with governers. Road conditions are far from perfect: roads 
are generally two lanes, sidewalks are few, and there are vir- 
tually no bike paths. Nonetheless, traffic accidents have 
declined, one possible factor being the decline in the rate of 
growth, despite the increase in the number of vehicles. The 
government entered the traffic safety picture in 1970, and a se- 
ries of laws have been passed and plans executed that are in 
large measure responsible for the lowered traffic accidents and 
fatalities. These laws include the Basic Traffic Safety Mea- 
sures Act with its provision of the Five-Year Traffic Safety 
Plan, the First and Second Three-Year Plans for the Establish- 
ment of Traffic Safety Facilities, and the New Five-Year Plan. 
They have made possible additional traffic police, safety facili- 
ties, road improvement, road markings and signs, pedestrian 
rights-of-way, preferential bus lanes, parking meters, bike 
lanes, and bikes allowed on sidewalks. Other traffic safety 
measures include the requirement of a course in driver safety 
at the time of license renewal, which requirement has led to 
the establishment of driving safety schools; a larger traffic po- 
lice force; more emergency safety vehicles and speed detec- 
tors; improved motor vehicle safety standards; and a motor 
vehicle inspection system. Citizen efforts are evident in the 
Traffic Safety Society, safety campaigns, Children's Safety 
Clubs, Mothers Traffic Safety Organizations, and volunteer 
patrol leaders for school children. The Second Five-Year Traf- 
fic Safety Plan of 1976 calls for doubling the present numbers 
of sidewalks and bike paths, setting up traffic signals with 
push buttons, constructing crosswalks, and adding road signs 
and markings, and especially the use of seat belts. The plan is 
targeted to reach a reduction in traffic deaths of 5% a year for 
the next five years. 
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AMBULANCE ATTENDANT TRAINING MANUAL 

A manual on emergency first aid and transportation is used in 
training programs for ambulance attendants and paramedical 
personnel. Bandaging techniques and emergency transportation 
procedures are reviewed. Steps in resuscitation are outlined 
for unconscious/non-breathing/pulseless adults, children, and 
newborns; victims of drownings, heart disease, head and neck 
injuries, and shock. Methods of providing an open airway, 
restoring breathing and circulation include manual, oxygen in- 
halation, suction and ventilation. Guidelines for transportation 
of patients requiring resuscitation include suggested measures 
while in ambulance and necessary equipment. Methods of con- 
trolling all types of external bleeding include use of bandages, 
tourniquets, and transportation. Recognition of medical 
problem, site identification, and accompanying results such as 
shock are reviewed for cases of fracture and dislocation; head, 
chest, and abdominal injuries; heart attacks and strokes; burns 
and frostbite; emergency obstetrics; poisoning, communicable 
diseases; unruly or psychiatric patients. First aid measures, 
emergency care, and transportation are covered for each cir- 
cumstance. Miscellaneous ambulance cases briefly covered in- 
clude animal, insect and snake bites; foreign bodies causing in- 
jury or obstruction; fainting; convulsions; and exhaustion, 
stroke or cramps caused by heat. A description of coroners 
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cases covers definitions of death, transportation and require- 
ments for cooperation with coroner and police. Guidelines for 
emergency vehicle operation are presented hy Pa. State Police. 
Air transport procedures for the injured are outlined. Manage- 
ment of mass casualties includes effective radio communica- 
tions, coordination with police and medical facilities, handling 
fatalities and setting up temporary care and holding areas. 
Professionalism of ambulance attendants is discussed in terms 
of attitude, communication, appearance, actions and vehicle 
operation. An appendix provides nine anatomical diagrams. 
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ROCHESTER FORUM ON EMERGENCY HEALTH 
SERVICES PROCEEDINGS, ROCHESTER, NEW 

YORK, JUNE 15, 1967 

Nineteen speeches presented during a one-day forum cover 
problems and proposals of local and national emergency health 
services delivery, including rescue squads and ambulance ser- 
vices; emergency facilities; emergency communications; role 
of U.S. Public Health Service in delivery of emergency health 
services; responsibilities of public safety departments, police, 
firefighters, and traffic safety relating to emergency health 
care; news media coverage; emergency health services in in- 
dustry; accident analysis; and legislation. Existing training 
procedures and the need for better training for individuals and 
organizations providing emergency health services are 
discussed, as are regulations for delivery of services. Better 
planning is deemed necessary. Community councils for 
planning and coordination of services are suggested. 
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DEVELOPMENT AND APPLICATION OF A 
PLANNING METHODOLOGY TO INCREASE THE 
EFFECTIVENESS OF THE EMERGENCY MEDICAL 
TRANSPORTATION SYSTEM FOR THE SOUTHERN 
MAINE COMPREHENSIVE HEALTH ASSOCIATION. 
FINAL REPORT 

The Southern Maine Comprehensive Health Association 
(SMCHA) has studied emergency medical transportation as 
part of a total look at emergency medical services, to develop 
a computer-assisted model which measures system per- 
formance and directs optimum resource allocation, and to 
apply this model to the SMCHA region. Model development 
and establishment of a data base were based on information 
from existing regional studies and their evaluations and from 
input from the Advisory Group. The data base was derived 
from data on performance, resources, and costs. The four 
basic data bases required included: the call density by 
township; the driving time network for the region; the 
representative costs associated with the components of the 



Emergency Medical Transport Service (EMTS); and the per- 
centage of all calls falling into the three patient categories, 
those requiring immediate hospitulization to prevent death; 
those whose condition can be stabili/.ed at the accident scene, 
and those requiring more highly trained care through the use 
of telemetry. A computer program was implemented and eval- 
uated, and alternative changes and new systems were 
identified and explored. The impact on cost and performance 
of the variations in vehicle location and in equipment and 
training levels was studied to determine the associated sen- 
sitivities. Results were as follows. The cost of all resources 
being employed at the present time for emergency medical 
transportation in the study region was approximately 5405,000 
for the year 1971, or $21 per call. A new performance me .sure 
recommended for adoption called "the time to necessary sta- 
bilizing care," enables the model to make resource allocation 
decisions that are not possible under the response time 
criterion. This new measure concerns itself more directly with 
the needs of the patient hy allowing resource allocation deci- 
sions to be made in the areas of equipment and training levels 
rather than just vehicle location. The average response time of 
the current system is 4.1H minutes, and the maximum is 30.5 
minutes. The average time to stabilizing care is 5. HI minutes. 
A regional system requiring 1 1 fewer EMTS units was defined 
which will result in a 6.2</f improvement in response time per- 
formance and a 10.8% improvement in stabili/.ation per- 
formance. The new system requires 6.5','^ more cash resources, 
but actually decreases the amount of total cash and noncash 
resources presently expended by 2.8('. A methodology for im- 
plementation and application to other regions includes mathe- 
matical submodels for establishing patient categories under the 
stabili/.ation performance measure, for determining the number 
of vehicles required to ensure adequate service in an area, and 
for applying the time to stabilization performance measure. 
Finally, the cost model developed allows the cost effective- 
ness measurement of incremental increases in service and per- 
formance. 
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DECISION-RELATED RESEARCH ON 
TECHNOLOGY UTILIZED BY LOCAL 
GOVERNMENT - RESCUE OPERATIONS - VOL. 1: 
RESEARCH. PHASE 1. DRAFF FINAL REPORT 

Procedures used and results obtained during ihe first of a two- 
phase research effort performed on rescue technologies util- 
i/.ed by local governments provide information on rescue 
equipment and vehicles that would facilitate advanced 
research in the field of rescue technology to include the execu- 
tion of equipment evaluation tests, and the publication and dis- 
semination of information to allow local authorities to procure 
rescue equipment configurations at high levels of cost effec- 
tiveness. The first task was the definition of operating condi- 
tions and required rescue procedures for land-based rescue 
operations. Operating conditions are those related sets of en- 
vironmental factors which affect rescue operations and create 
the need for specific vehicles, equipment, and personnel capa- 
bilities. Over W.'t of the reported extrication procedures were 
applied to road vehicle incidents; and, the principal means of 
extrication from these vehicles were either hy prying open 
doors (3f/Y) or by cutting through the vehicle sheet metal 
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(\2.1'/r). The second task was to determine minimum per- 
formance specifications for rescue equipment and to delineate 
achievable and recommended performance. Twenty-four func- 
tions have been identified that are used singly or in combina- 
tion to successfully extricate victims from positions of entrap- 
ment, and associated with each of these functions are 
minimum physical/mechanical capabilities that are required for 
successful operation. The third task was to determine vehicle 
packaging configurations and performance specifications. 
Several optimal extrication equipment packaging configura- 
tions were constructed for various levels of effectiveness; 
these display attractive cost effectiveness ratios. Many exist- 
ing vehicle specifications based on design criteria tend to 
result in excessive over-design or under-design equipment, 
producing inadequate rescue capability or diversion of scare 
resources. Results of an analysis effort are presented which 
use the incremental costs associated with various levels of 
static and dynamic vehicle performance to provide data that 
facilitate cost versus performance evaluations. The fourth task 
was to estimate existing and potential rescue technology mar- 
kets. The estimated potential market was determined to be 
between 12,000 and 14,200 vehicles, and the present existing 
number of vehicles was determined to be between 6,750 and 
1 1 ,000 units. Annual demands based on a five-year life span 
arc estimated to be between 1,350 and 2,200 units. The fifth 
task was life cycle costing to approximate the life cycle cost 
of a system in the form of a present worth and an equivalent 
uniform annual cost, and to determine the economic life of the 
system. Major expenditures lie in engine repair, preventive 
maintenance, and brake repairs. Operating costs are simply the 
costs of fuel. The dominant factor in determining the 
economic life was the cost of depreciation; the resale market 
must he considered in selecting rescue vehicles. The final task 
was the design of evaluation tests to provide any quantitative 
information concerning prescriptive and achievable per- 
formance specifications heretofore unavailable. A methodolo- 
gy is provided that can do the following: quantitatively specify 
required and actual performance for the various rescue func- 
tions of interest; analy/.e safety ha/.ards lo the worker or pa- 
tient during technology application; provide trade-off analyses 
to guide local jurisdictions in cost effective procurements of 
rescue equipment: and analy/.e vehicle performance attributes 
considering such factors as varied operating conditions, 
payload. and stowage configuration. 
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DECISION-RELATED RESEARCH ON 
TECHNOLOGY UTILIZED BY LOCAL 
GOVERNMENT. RESCUE OPERATIONS. PHASE 1. 
DRAFT FINAL REPORT. VOL. 2: APPENDICES 

Appendices, research data, and a bibliography on decision-re- 
lated research on technology utili/ed by local government con- 
cerning rescue operations is presented. Miscellaneous eommu- 



chart form. Also included are life cycle cost data and a listing 
of users requirements committee members. 
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THE EVALUATION OF POLICY-RELATED 
RESEARCH IN EMERGENCY MEDICAL SERVICES: 

AN ASSESSMENT AND FINAL REPORT 

Emergency Medical Services (EMS), as a vital link in total 
health care systems, require more effective research and pol- 
icy development. There is virtually no basic research available 
in EMS on which to build a structure of policy-related or 
problem-solving research, and few research centers have a 
continuing interest or capability for doing such research. The 
funding procedures work to discourage participation by univer- 
sity-type researchers. In-house research by agencies is of low 
quality and has inadequate controls. Demonstration projects 
have not been successful. The concepts associated with patient 
care, medical care, and health care in team format need to be 
applied to EMS. EMS needs to be related to other elements of 
the health care system, and boundaries need to be set. Further 
study should be made of EMS quality and how it affects pa- 
tient outcomes; standardized terminology needs to be written. 
Organization and management studies are needed to identify 
components of EMS, alternative models, how policymaking is 
done and by whom, and effect of public accountability. In ad- 
dition, study should be made of independent units versus cen- 
tral control. Planning studies should include relationship of 
planning studies to policymaking, should establish data needs, 
consider how to include all relevant types of people and in- 
terest groups in planning; they should begin development of 
model EMS plans, analysis of response time, and urban versus 
rural standards. Research is needed concerning detection and 
communication of patient needs. Pre-hospital patient care 
should be studied, including its relationship to in-hospital care, 
what it requires, establishment of Emergency Medical Techni- 
cian as a separate career, and special needs of rural areas. 
Emergency medical transportation should be studied to deter- 
mine who should provide it and to consider vehicle design and 
performance. In-hospital emergency care needs to be studied, 
and models made of patient loads and patient flow. The rela- 
tionship between pre-hospital care, transportation, and com- 
munications should be studied, as well as the relationship 
between EMS and support services. Hospital EMS depart- 
ments should be categorized, and alternative models designed. 
System evaluation should include development of performance 
measures, and the effect of EMS on morbidity and mortality. 
Training research should deal with evaluating methods, effec- 
tiveness, certification, and teaching of diagnostic skills. Data 
needs should be defined for EMS research. Correlation of data 
flow with flow of patient handling, behavioral and legal 
restraints on development of data programs, and possibilities 
of nationwide reporting systems are other areas of information 
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cy first aid training should he studied, as well as th; 
lion on EMS purpose and use. 
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WORKSHOP ON TRAUMA, OCTOBER 10-12, 1968, 
TWIN BRIDGES MARRIOTT MOTOR HOTEL, 
WASHINGTON, D.C. SUMMARY REPORT 

Three subjects felt to be most urgently in need of considera- 
tion by surgeons, other specialists, and researchers are the 
need for more accurate autopsy investigations, the improve- 
ment in vehicular design to promote safety, and the problem 
of intravascular sludging and clotting in relation to immediate 
and late care of severely injured persons ~ of great im- 
portance in the recognition and treatment of severe trauma. It 
is felt that careful autopsy studies should be carried out by 
specially trained pathologists, currently the exception rather 
than the rule. The workshop recommended the following re- 
garding adequate autopsies: that the development of additional 
highly qualified forensic pathologists be considered as urgent 
by all those sponsoring relevant training programs; that 
coroners who are to perform autopsies be required to demon- 
strate a reasonable amount of ability or to undergo an 
adequate course of training; and that facilities for conducting 
autopsies be modernized and include good photographic and 
X-ray equipment and equipment for pertinent chemical 
analyses. It was further recommended that the recording of 
data and communication between police departments, ambu- 
lance personnel, clinicians, and pathologists be greatly im- 
proved; that adequate protocol he used by those performing 
autopsies in case of trauma; that trauma registries be 
established that are adequate for the use of data to full ad- 
vantage by clinicians, motor-vehicle designers, epidemiolo- 
gists, and other interested parties; and that due consideration 
be given to the need for and advantages of a national compu- 
terized registry of trauma. Recommendations regarding im- 
proved vehicle safety design include: that there be increased 
support for scientific research on motor vehicle safety 
devices, vehicle design, and human tolerance to external 
forces; that correlation studies of changes in vehicular and 
highway designs be made, related to numbers and types of 
vehicular accidents and resulting injuries to the occupants; and 
that there be full and continuous implementation of Federal 
and state laws that seek to ensure better standards of vehicle 
driving and of safety in vehicle and highway construction. 
Continuing support should be available for the study of the 
basic mechanism of intravascular sludging and clotting and its 
contribution to the development of shock and lung damage. An 
extensive autopsy protocol is offered in the appendix. 

National Res. Council, Com. on the Skeletal System ' 

Contract DOT- FH-1 1-7002; DA-49-I93-MD-2077; NIH-PH43- 

64-44, Task Order 3 
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Availability: Corporate author 
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AMBULANCE SERVICES AND HOSPITAL 
EMERGENCY DEPARTMENTS. DIGEST OF 
SURVEYS CONDUCTED 1965 TO MARCH 1971 

A summary of the status of emergency medical care systems 
in the U.S. is based on a review of 37 statewide surveys of 
community ambulance services and 21 statewide surveys of 
hospital emergency departments conducted by the states from 
1967 through early 1971. Each digest of the state surveys and 
of four selected area surveysBaltimore, Chicago, Detroit, 
and Maricopa/Gila counties, An/..), contains title and date of 
the report, method used to collect the information, selected 
statistics, and content. In 16 of the 37 states reviewed, over 
half of the purveyors of ambulance services were funeral 
homes; the overall average showed 44% were funeral homes. 
Volunteer groups made up the next largest supplier of ambu- 
lance services, an average of 24%. In the 28 states with infor- 
mation on the types of transport vehicles used to carry pa- 
tients, ambulances made up 37% of the total number of vehi- 
cles, followed by station wagons with 24% of the total. In 27 
states with comparable data on the equipment carried in ambu- 
lances, 87% had oxygen units, with only 33% carrying half- 
ring splints or backboards. In 8 of 1 1 states, less than 50% met 
the minimum standards for equipment carried on ambulances 
as set by the American College of Surgeons. Although over 
50% of the ambulance companies had two-way radio commu- 
nication equipment, only 6.6%- had radio contact between am- 
bulances and hospital facilities. Ambulance companies always 
sending a driver and attendant on emergency calls averaged 
54%. In the 1 1 states that classified ambulance personnel ac- 
cording to the highest level of training, 62% had attained a 
minimum training level of advanced first aid. An average of 
17%; of the hospitals had a licensed physician in the emergency 
department or on duty wthin the hospital on a 24-hour-a-day 
basis. 

Public Health Service, Div. of Emergency Health Services, 

5600 Fishers Lane, Rockville, Md. 20852 

1971; 126p 

Availability: Corporate author 
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EMERGENCY TRANSPORTATION OFFICIALS. 
DIRECTORY: DEFENSE COORDINATORS, 
EMERGENCY PLANNING OFFICERS, RELOCATION 
OFFICERS, REGIONAL OFFICIALS, AND STATE 
DIRECTORS OF DEPARTMENT OF 
TRANSPORTATION, EXTERNAL FEDERAL 
TRANSPORTATION AGENCIES, STATES, AND 
TERRITORIES 

A directory of emergency transportation officials is divided 
into five parts: Part 1 , Defense Coordinators, Emergency 
Planning Officers, and Relocation Officers of the Dept. of 
Transportation; Part 2, similar officials of the operating and 
support agencies external to the Dept. of Transportation: Part 
3, regional officials of the elements of the Dept. of Transpor- 
tation, including Regional Emergency Transportation Coor- 
dinators and Representatives; Part 4, similar officials of the 
external operating agencies: and Part 5, principal state and ter- 
ritory emeroencv transnortation officials. Information includes 
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name, address, telephone number, and affiliation, region, or 
field office. 

Office of the Secretary of Transportation, Office of 

Emergency Transportation, Washington, B.C. 20590 

1971; 4()p 

Cover title is "Emergency Transportation Planning Officials of 

the Department of Transportation, the External Transportation 
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COMMUNITY AND EMERGENCY MEDICAL 
SERVICES. STATEWIDE CONFERENCE, 
DECEMBER 1-4, 1968, UNIVERSITY OF GEORGIA 
CENTER FOR CONTINUING EDUCATION, ATHENS, 
GEORGIA 

The reports given at a three-day conference on the crisis con- 
fronting ambulance and emergency services in the state of 
Georgia are presented, along with a proposed ambulance ser- 
vice statute and a resolution of the conference for the news 
media concerning the crisis. The crisis involves a threatened 
loss of emergency medical services, especially in rural areas, 
unless prompt community action is taken for financial support 
of these services. Topics of the reports include: the economics 
of emergency medical service; the national picture compared 
to Georgia; automobile collision and the effect of the new U.S. 
standards; communication and transportation of the injured; 
emergency medical service in the larger hospital; physician 
responsibility for improvement of the emergency medical ser- 
vices system; training of emergency care personnel; first aid 
for the public; a legislator's response; organizing citizen sup- 
port; a message from Governor Lester Maddox; and conclud- 
ing statements. 

Georgia Dept. of Public Health; Medical Assoc. of Georgia 

1968; lOlp 

Cover title is "Community and Emergency Medical Services. 
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EMERGENCY SERVICES IN IOWA: TOWARD MORE 
EFFECTIVE UTILIZATION OF RESOURCES AND 
PROVISION OF CARE 

A survey of hospital emergency services was conducted to 
determine in general the quantities, relative combinations, and 
locations of emergency service resources serving Iowa, and to 
utilixc the survey results to recommend and illustrate universal 
methods of effective resource utilization in the hospital emer- 
gency service area. Hospital effectiveness is defined as the 
ulilixation of resources to obtain the greatest possible service 
for society from an optimum quantity of resources designated 
for rhat purpose. Techniques for measuring effectiveness in- 
clude systems analysis, cost-benefit analysis: and cost effec- 
tiveness analysis. Surveys of emergency service facilities are 
provided for Rhode Island, Nevada. Colorado, and Nebraska: 
and l\u> comprehensive plans for emergency services in the 
U.S. are discussed: the National Research Council Plan and 
[he Kniergency Medical Services (EMS) Program. The Iowa 
survey was conducted by questionnaire mailed to 169 hospitals 
serving the slate, with follow-up questionnaires for those not 



responding originally. Results of the questionnaire established 
physical size and patient use of emergency departments; deter- 
mination of level of resources available, which led to a 
categorization of the hospitals; and point totals for determining 
the emergency service types, emergency service types by 
hospital size, and subregional or area in their respective geo- 
graphical zones. Results indicated a shortage of the most seri- 
ous deficiency-specialists, physicians, and nurses. Hospitals 
were categorized as advanced first aid facility, limited emer- 
gency facility, or major emergency facility. Only six hospital 
emergency units in Iowa are categorized as major emergency 
facilities, and all six units are in the largest hospital category. 
Not all emergency services have the same or even relatively 
close to the same resources or service capability; therefore, 
the users of these services must have some way of determin- 
ing where to obtain adequate care. Patterns of statewide 
hospital emergency services reveal an individualistic un- 
planned development which could be improved to provide 
better quality care and at the same time obtain more effective 
resource utilization. Planning for more effective systems 
should take place on an areawide or subregional zone basis 
under state and Federal guidelines. Unnecessary duplication of 
emergency service resources in any one zone should be 
reduced. Each subregional zone should have an emergency 
unit of the highest level which can be effectively provided and 
utilized. The lay public should be well informed of the loca- 
tions and type of hospital emergency services in their area. All 
elements of the emergency service system in each planning 
area should be highly coordinated, and there should be inter- 
zone cooperation. Cardiac and general intensive care should be 
provided in the subregional zone hospital with the most ad- 
vanced type of emergency unit. 

by William D. Stoddard, 2nd. 

University of Iowa, Graduate Program in Hospital and Health 

Administration, Iowa City, Iowa 52240 
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A ROAD STRIPE REFLECTOMETER FOR USE 
DURING DAYLIGHT HOURS. FINAL REPORT 

An instrument has been developed to measure the reflecting 
properties of road stripes and pavement markers in the field. 
A beam of white light from a low voltage incandescent lamp is 
amplitude modulated by a mechanical chopper, projected onto 
the road stripe, and the reflected light measured by means of a 
large diameter collector and sensitive optical detector. Phase- 
lock detection techniques are used to recover the reflected 
light from the background due to sunlit pavement. A prototype 
reflectometer has been constructed and used for laboratory 
measurements of the reflectance of road stripe paint. Tests 
with this instrument indicate that the measurement of road 
stripe reflectance in the field during daylight hours is fully 
feasible. Significant improvements are expected in accuracy, 
economy, convenience, and safety over the methods now used 
to evaluate highway markings. 

by William E. Webb 

University of Alabama, Bureau of Engineering Res.. 

University. Ala. 354X6 

Rept. No. BER- 152-39: 1973: 63 p 
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SPECIAL TRANSPORTATION SERVICES FOR THE 
ELDERLY AND HANDICAPPED DEMONSTRATION 
PROJECT - BATON ROUGE, LOUISIANA. FINAL 
REPORT 

The Baton Rouge, La., Special Transportation Services (STS) 
for the Elderly and Handicapped (E/H) Demonstration Project 
provided free, door-to-door, prescheduled pick-up and delivery 
functions, dispatched through a central control facility. The 
purpose was to demonstrate a modern, cost-effective method 
of transporting the aged and disabled by means of a specially 
designed system, separate from conventional public transit, 
but coordinated with the community's existing public transpor- 
tation resources. STS employed five vans significantly 
modified to meet varying needs of the E/H clients. To use the 
demonstration service, prescreened and eligible E/H were 
required to call in to a central location with their trip require- 
ments at least one day in advance. Some flexibility was pro- 
vided in the eligibility requirements, and scheduling conflicts 
were resolved effectively. In March of 1975, 35% of those re- 
gistered were using the STS. STS costs do not seem un- 
reasonable when compared to taxi prices for comparable trips, 
S3.40 per client trip or $10.00 per vehicle hour. STS lessened 
client dependence on others and increased client mobility, 
although the STS did not generate many new trip destinations. 
Although STS was not integrated with the existing public 
transit system, the most feasible method of doing so appeared 
to be by using the STS systems as feeder systems to the exist- 
ing bus system for those physically able to take the bus. Un- 
necessary and costly modifications in both hardware and 
operations might be avoided if a preliminary systems analysis 
on total vehicle related requirements are undertaken. Selection 
of vans better suited to specialized use will eliminate time-con- 
suming and costly modifications, especially such features as 
ease of entry and exit, seating arrangements, ramp and lift 
loading devices, wheelchair tie-down devices, engine configu- 
ration and subsequent impact on maintenance time. Adequate 
time should be allowed to obtain and install communications 
equipment and to apply for and receive FCC radio frequency 
and license and to generate appropriate operating procedures. 
Because of the need for capital investment on vans and major 
equipment items and the development of operational plans 
using origin and destination information, rigorous procedures 
should be employed to estimate the true target population, in- 
cluding disability mix and residence location. Users com- 
mended the system as good or excellent in virtually every in- 
stance, and clinics reported a substantial drop in cancellations 
because of the system. 

by Chester H. McCall, Jr.; Mary I. Olson; Harry I. Reed, 3rd 
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methanol or methanol-gasoline blends as an alternative fuel for 
motor-vehicle operation: lower exhaust emission concentra- 
tions, improved energy utilization, higher engine output, and 
improved knock-resistance. Fuel and energy consumption data 
are submitted for four vehicle concepts operated on methanol 
fuels, to establish data on the economic aspects of methanol- 
operated vehicles. Use of pure methanol requires substantial 
modifications in the engine, whereas methanol-gasoline blends 
with no more than 15% methanol necessitate only minor power 
plant adjustments. Utilization of the anti-knock effects of 
methanol can lead to competitive gasoline-methanol blend 
vehicle operation at the present cost of gasoline and methanol. 
Vehicle operation of pure methanol would offer economic ad- 
vantages over gasoline operation if gasoline is derived from 
coal. Gradual introduction of methanol us fuel is recommended 
due to the long time required for development of production 
facilities. 

by A. Koenig; W. Lee; W. Bernhardt 

Rept. No. SAE-760545; 1976; 15p 22refs 
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THE USE OF INTERMEDIATE CRITERIA FOR 
EVALUATING THE EFFECTIVENESS OF ACCIDENT 
COUNTERMEASURES 

The nature of accidents and the use of intermediate criteria 
(safe driving practices) in measuring driving performance are 
discussed in relation to an experimental evaluation of driver 
education. Intermediate criteria measure driving behavior and 
performance rather than accidents in determining effective 
countermeasures. Driver education directed at influencing 
behavior is examined in terms of five areas: formal knowledge 
tests; training skills criteria; relationships between knowledge 
and training skills; driving practices after acquisition of 
knowledge and skills; and ultimately, accidents and traffic of- 
fenses. Where the tusk of changing behavior is seen as one of 
affecting the attitudes, skills and knowledge of the drivel- 
directly by education the likelihood of achieving or being able 
to measure a substantial increase in safety is limited. The only 
types of changes that can be measured in terms of accident 
frequencies, the ultimate criteria, are changes in the physical 
environment; road changes, road information. However the 
use of intermediate criteria will improve the understanding 
between safety and the physical environment and if education 
is to he used as a countermeasttre, it will be necessary to eval- 
uate not in terms of accident reduction but in terms of inter- 
mediate criteria. 

hy Jean F.. Shaotil 

University of Salford, Dept. of Civil Engineering, Sulford. 
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TECHNICAL AND ECONOMICAL ASPECTS OF 
METHANOL AS AN AUTOMOTIVE FUEL 

Results of basic test series conducted on a single-cylinder en- 
gine are used to establish reasons favoring the introduction of 
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ALCOHOL: A BRAZILIAN ANSWER TO THE 
ENERGY CRISIS 

Bra/.il has set out on a plan to replace much of its imported oil 
with ethyl alcohol (ethanol) produced from sugar cane and 
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other crops. Estimates are that less than 2% of Brazil's land 
area could produce enough fuel to replace all imported petrole- 
um. Current plans call for producing enough alcohol to replace 
20% of Brazil's gasoline by 1980. Although that goal seems un- 
likely at present, the program is gathering momentum. Ethanol 
produces as much or more power as gasoline and is less pol- 
luting; it can he produced as a hy-product not only from sugar 
cane, which has drawbacks as a sole source, but also from 
manioc (casava) which grows everywhere in Brazil. President 
Geisel, former head of Petrobras, Brazil's national oil com- 
pany, has been a powerful hacker of the program. Ethanol is a 
quality competitive fuel when burned in a properly designed 
engine, delivering 18% more power per liter than gasoline. 
Although it is consumed at a faster rate than gasoline, it is 
combusted more completely for lower pollution, as much as 
50% for carbon monoxide and oxides of nitrogen. Ethanol is 
more flexible than gasoline; it can blended with gasoline as 
high as 20% with no engine adjustment, and can be mixed 50- 
50 with diesel fuel. Publicity is convincing the auto manufac- 
turers, especially Chrysler-Brazil. Now that enzyme technolo- 
gy has been developed, manioc will be able to provide the 
base for alcohol production, overcoming the limitations of 
sugar cane. Drawbacks to manioc use include residues too 
high in water content to burn, and the question of net energy 
output after inputs of large-scale cultivation and fertilizer are 
;-dded. It is estimated that 4 billion liters of alcohol will be 
needed to replace 20% gasoline, requiring 1.3 hectares of cane 
or between 1 and 2 million hectares of manioc. Some agricul- 
turalists find this feasible, because Brazil has plenty of cheap 
agricultural labor: Alcohol now sells 50 cents cheaper per liter 
than gasoline, and distilleries are making a profit while being 
offered generous government incentives to produce. The al- 
cohol program will have profound impacts on pollution reduc- 
tion, employment, industrial growth, and national self-con- 
fidence. Despite its problems, the alcohol program's potential 
benefits are enormous. 

by Allen L. Hammond 
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MOTOR GASOLINES, SUMMER 1976 

Analytical data for 2,949 samples of motor gasoline from ser- 
vice stations throughout the country, representing the products 
of 53 manufacturers and suppliers, are tabulated by groups ac- 
cording to brands (unlabeled) and grades for ,17 marketing 
areas and districts into which the country is divided. A map 
shows marketing areas, districts, and sampling locations. 
Charts are also included indicating the trends of selected pro- 
perties of motor fuels since 1946. Twelve octane distribution 
percent charts for areas 1, 2, 3, and 4 for unleaded, regular, 
and premium grades of gasoline are presented. The antiknock 
(octane) index averages of gasolines sold in this country were 
S'M.2. H9.6, adn 95.2 for unleaded, regular, and premium grades 
of gasolines, respectively. 

by Hlla Mae Shelton 

Bartle.sville Energy Res. Center, Bartlesville, Okla. 
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CATERPILLAR "G" SERIES MOTOR GRADER 
TRANSMISSIONS AND TRANSMISSION CONTROLS 

Four models of Caterpillar "G" series motor graders betwei 
125 hp and 150 hp have six-speed transmissions with 60 
steps and second forward as the primary working range. T 
two larger models have eight-speed transmissions with 40% 
50% step ratios and second and third forward as prima 
working speeds. Location of the transmission, pump, k 
speed fan and helical transfer gears result in reduced vibrate 
and noise at the operator station. The pump, filter, scree 
and hydraulic control can be serviced in the vehicle from t 
rear and side. The transmission can be removed withe 
disturbing the engine or differential. Oil picked up from t 
differential carrier pump is filtered into the transmissi 
hydraulic controls to a cooler and then lubricates the transm 
sion. From there it goes to the transmission sump and 
returned to the differential carrier sump. An internal breath 
arrangement connects the transmission sump to the bevel ge 
sump. Countershaft directional clutches are combined with s 
speed or eight-speed planetary ranges for this family of artic 
lated motor graders. The pilot-operated hydraulic control pi 
vides smooth rapid gear ratio changes and "inching" modu 
tion for the pressure lubed directional clutches. 

by W. W. Blake; J. M. Gorrell 

Rept. No. SAE-760432; 1976; 16p 
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SENSIBLE SAFETY: IS IT IN YOUR FUTURE? 

A research safety vehicle (RSV) developed by Minicars, Ii 
of Goleta, Calif, working under contract with NHTSA is t 
result of months of analyzing data on automobile acciden 
and is on a cost/benefit methodology to determine whi 
safety features would be included. If the benefit did not t 
ceed four times the cost, it was not included. The cost/bene 
methodology assumes that safety features do not sell. The < 
is built on a 104-inch wheelbase with unitized construction a 
weighs 2,000 Ibs. The body is a thin-wall steel structure fill 
with polyurethane foam which acts as a shock absorber a 
braces the thin sheetmetal structure. The 200 Ibs of foam ci 
SI, 200 but could cost SI per lb by 1980. The engine is a 150C 
Honda Civic stratified charge mounted amidships with a fi' 
speed transmission. Gas mileage is estimated to be 26 rr 
city, 37 mpg open road and 30 mpg combined. The body i: 
plastic "glove" that provides a soft skin rather than the st; 
dard sheet metal. Electronics will include a microprocess 
controlled information center which, in addition to stand; 
dashboard information will read out safety malfunctions. 1 
system also includes a microwave radar which shows locatic 
speed, direction of other cars and obstacles. If a crash is in 
voidable the system automatically activates a special brak: 
system. A possible add-on to the microprocessor is a mernc 
unit that detects driver impainment through preprogrammi 
of "driver signatures". Mass-produced cost of the mini< 
would be about S3, 500. 

Publ: Driver vl() n8 n!6-9 (Jan 1977) 
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SILICONES 

A history of silicone development and uses in the auto indus- 
try and car racing is presented. Capacity of silicone oils and 
fluids to resist high and low temperatures, repel water and act 
as protective surface coverings or adhesives makes them ex- 
cellent hydraulic fluids and lubricants. High costs have limited 
silicone usage in commercial auto industry. Although almost 
any liquid can serve as a brake fluid, liquids or standard grade 
brake fluids allow moisture to enter the brake system, decreas- 
ing brake efficiency/safety and allowing rust or corrosion of 
parts. Because liquids or brake fluids allow moisture seepage 
into the system boiling temperatures tend to be lower than 
with silicone under severe braking. When brake system tem- 
peratures reach high ranges of approximately 400 F conven- 
tional brake fluids boil if any moisture has been absorbed into 
the fluid. Field test results on eight test vehicles over a period 
of 23-28 months show conventional fluids absorbing up to 
6.7% moisture and boiling at 260 F whereas silicone fluids ab- 
sorbed less than 0.1% moisture and boiled at above 572 F. 
Boiling causes vapor lock and loss of brakes. Silicone brake 
fluids have the highest boiling point of any available brake 
fluid. They will not absorb moisture, making them safer and 
longer lasting. At low temperatures silicones provide relatively 
normal braking response down to -40 F, whereas conventional 
fluids become thick enough to cause a driving hazard at that 
temperature. The suitability of silicone brake fluids for 
highway use has been documented by a three year, 500,000 
mile field test resulting in no brake failure due to silicone 
brake fluid. Silicone brake fluids are covered under the U.S. 
Department of Transportation (DOT) Motor Vehicle Safety 
Standard 116 (DOT%). A lower viscosity competition silicone 
fluid has been formulated to control trapping of air bubbles 
during fluid installation into the system. Methyl alkyl silicones 
are lubricants which provide high load bearing capacity and 
clear stability. They can lubricate combinations of hard and 
soft metals, have excellent water washout resistance, improve 
corrosion protection and have an operating temperature range 
of -45 F to 350 F. Field evaluations of two racing teams 
using silicone lubricants in several locations showed no 
failures with speeds of 1 80 mph and temperatures over 350 F. 
Other uses for the lubricant include windshield wiper 
mechanisms, water pump hearings, accelerator linkages, door 
and window mechanisms and valve stem lubrication. 

by Allan Anderson 

Puhl: Driver vl() n7 p8-l 1 (Dec 1076) 

1976 

Availability: See publication 



HS-0204I3 

STATE OF THE ART ON ROADWAY DELINEATION 
SYSTEMS 

A review of the literature since 1970 deals with studies of the 
application of different delineation treatments and systems for 
various highway situations and studies of materials, cost, 
maintenance, durability, and environmental effects. Delinea- 
tions include markings on the pavement by paint or plastic, 
posts, and raised pavement markers made of such materials as 
ceramics or acrylics. Delineations are used to mark roadway 
edges, pavement width changes, stop approaches, pedestrian 
cross areas, no-passing /.ones, hori/.ontal curves, turns, or 
merge and diverge areas. Both thermoplastic marking materials 



Regular cleaning needs to be done so that post delineators and 
raised markers can be seen clearly. The problems (high cost, 
fading, poor visibility at night or when wet) of colored pave- 
ments as delineators persist. Curbing on high-speed roadways 
has been proved to be unsafe. 

by S. G. Bali; H. W. McGee; J. I. Taylor 

Science Applications, Inc., 101 Continental Bldg., Suite 310, 
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1975 ACCIDENTS OF MOTOR CARRIERS OF 
PASSENGERS 

Data in tables and graphs are presented for accidents reported 
to the Bureau of Motor Carrier Safety fBMCS) for the year 
1975 involving motor carriers of passengers. There were 765 
"reportable accidents" of motor carriers of passengers for 
1975, relatively equivalent to those in 1974 and 1973 (703 and 
785, respectively). The total number of persons (drivers, pas- 
sengers, pedestrians, and occupants of other vehicles) killed in 
bus accidents reported to BMCS declined from 105 in 1973, to 
77 in 1974, to 59 in 1975. Reported bus passenger fatalities 
have been reduced in that same time period from 41 to 20 to 
seven. Fatalities per hundred million passenger vehicle miles 
for Class I earners were 11.55 in 1973, 7.82 in 1974, and 5.27 
in 1975. This is a significant reduction in fatality frequency 
and reflects the lowest rate of highway fatalities in the pas- 
senger motor carrier industry since the establishment of the 
Department of Transportation. Reported injuries have also 
shown a trend reduction of 2,480 in 1973, to 2,153 in 1974, to 
2,188 in 1975. Data are presented in sections dealing with the 
highway environment, time and place, the driver, the vehicle, 
and the accident itself. 

Federal Hwy. Administration, Bureau of Motor Carrier Safety, 

Washington, D.C. 

1976; 71p 

Availability: Corporate author 



HS-020415 

SURVEY OF DRIVER AID DEVICES FOR 
IMPROVED FUEL ECONOMY. INTERIM REPORT 

A brief summarization is made of available information per- 
taining to devices offered to aid the driver in improving his/her 
driving habit.s in order to reduce fuel consumption. Types of 
devices discussed include the following: manifold vacuum 
gauges, engine and vehicle speed-warning devices, fuel flow- 
meters and totalizers, miles-per-gallon (MFC) meters, ac- 
celerometers, pyrometers, air flowmeters, speedographs and 
tachographs, throttle position devices, accelerator pedal feed- 
hack devices, and automatic cruise control devices. Principal 
emphasis is placed on characterix.ing the available devices in 
terms of their features and operating principles. A discussion 
of the general principles and interrelationships influencing au- 
tomotive fuel economy, including vehicle weight, engine si/c. 
use of accessories, and trip characteristics is included. When 
appropriate, possible side effects (e.g. safety considerations) 
occasioned bv the use of such devices are examined. Available 
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data concerning the influence of driving habits on fuel econo- 
my are summari/.ed. The available fuel economy test data for 
drivers who had received training only (no auxiliary or aid 
devices) are reviewed for comparison purposes. There are in- 
sufficient test data to adequately evaluate the fuel economy 
advantage of vehicles with any of the driver aid devices sur- 
veyed. 

by M. G. Hinton; L. Forrest; D. P. Duclos; T. H. Davey; R. R. 

Sheahan; K. H. Swan 

Aerospace Corp., Environmental and F.nergy Conservation 

Div., El Segundo, Calif. 90245 

Contract DOT-F0470 1 -75-C-0076 

Kept. No. DOT-TSC-OST-76-45; 1976; 162p 49refs 

Proj. OS-T14/R7514. Rept for Jul-Oct 1975. 

Availability: NTIS 
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EXPERIMENTAL INVESTIGATION OF FEMORAL 
FRACTURE 

Mechanisms of femoral condyle and shaft fracture are 
analy/ed. Three mechanisms have been postulated for femoral 
condyle fractures: splitting, shearing, and bending effects act- 
ing on individual condyles, while shaft failures are hypothes- 
i/.ed to occur under induced bending from longitudinal loadings 
that do not act along the central axis of the femur. Macerated 
human femurs were supported in a test fixture that simulated 
the effective pelvic mass. Six longitudinal impact environ- 
ments were investigated representing rigid, lightly padded and 
thickly padded interfaces acting directly on the patella or con- 
dyles. A 23 kg impactor impinged at a 7 m/s velocity against 
the supported femur with or without the patella aligned "in 
situ." Failure mechanisms were identified by the use of high 
speed photographic coverage of the lateral and anterior 
aspects of the femur The photographic coverage also per- 
mitted an evaluation of the influence of the effective induced 
shaft and condylar bending. Also, dynamic contact loads and 
.structural accelerations were recorded in an attempt to corre- 
late changes in load with fracture occurrance, and to compare 
responses with the performance of the similarly tested Part 
572 dummy femur. The loading environment wa.s significant in 
affecting the distribution of the load over the distal aspect of 
the femur and, therefore, the dynamic response and failure. 
Changes in the loading environment also affected the location 
and mechanism of the failure. Rigid impacts produced a dra- 
matic shattering failure of the condyles while padded impacts 
produced a more distributed pattern of segmental condylar and 
shaft buckling failures. 

by David C. Viano 

General Motors Res. Labs., Biomedical Science Dept., 

Warren, Mich. 48090 

Rept. No. RP-GMR-2356: 1977; 7p 

Presented at 5th Annual New England Bioengineering 

Conference, Durbom, N.H.. Apr 1977. 

Availability: Corporate author 



offender profile comparisons are made, based on two samples, 
the complete 1975 Automated Court Tracking System (ACTS) 
Files, and the latest roadside survey. The study area includes 
the cities of Fairfax, Falls Church, Herndon, and Vienna and 
the County of Fairfax. Results of data analysis indicate the 
following: average out-of-service time required by an officer 
to process a DWI offender reduced from 2.5 to 3.0 hours prior 
to ASAP to slightly over one hour during the ASAP years; 
average number of DWI arrests increased from about 130 per 
year prior to ASAP to almost 3,300 per year during ASAP 
years; about 85% of DWI arrests made during the hours of 
8PM to 4AM, and nearly 50% made between midnight Friday 
and midnight Sunday; cost per DWI arrest based on ASAP 
patrol man-hours increased from SI 30 in 1972 to $189 in 1973, 
S224 in 1974, and S233 in 1975, and ASAP patrol man-hours 
steadily diminishing since 1974 because ASAP patrol activity 
being absorbed into an increased regular patrol (transition ex- 
pected to be completed during 1976). Profile data on the DWI 
offender during 1975 confirm that the majority are male and 
under 40 (about half under 30). As many as one half may have 
incurred one or more traffic offenses in the ten year period 
preceding the DWI arrest, but have virtually no significant 
prior (ten year) record of alcohol related offenses; yet, half 
were found with high BAC's (blood alcohol concentrations), 
greater than 0.15. Finally, the impact of ASAP operations on 
the crash trends indicates that during the high drinking and 
driving hours (8PM to 4AM), the rate of increase in single and 
multi-vehicle injury crashes in Fairfax County in 1975 was 
only one-third that of the non-ASAP control area, Henricc 
County, for both total and alcohol-related accidents. 

by Edward R. Sweeton; Kayla C. Costenoble 

Center for the Environment and Man, Inc., 275 Windsor St., 

Hartford, Conn. 06120 

Rept. No. CEM-4104-553; AS-3; 1976; 38p 13refs 

Availability: Alcohol Safety Action Proj., Fairfax County, Va. 
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NORTH DAKOTA'S HIGHWAY SAFETY WORK 
PROGRAM, FISCAL YEAR 1977 

The North Dakota Highway Safety Annual Work Progran 
(AWP) for fiscal year 1977 details the activities planne< 
toward the reduction of traffic accidents and deaths, injuries 
and property damage resulting therefrom. Sections ar 
presented on the following aspects of the program: plannin 
and administration, highway safety laws and regulations, vehi 
cle requirements, traffic safety education, driver control an> 
requirements, police traffic services, emergency medical sei 
vices, alcohol research and testing, highway engineering activ: 
ties, traffic records, traffic court and adjudication, and pup 
transportation safety. 

North Dakota Hwy. Dept., Traffic Safety Progs. Div. 

1976; 16()p 

Availability: Corporate author 
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AN ANALYSIS OF ASAP PATROL ACTIVITY: 1975. 
FINAL REPORT 

Driving while intoxicated (DWI) data are presented and 
analy/ed for Alcohol Safety Action Project (ASAP) and regu- 
lar patrol duty in Fairfax County, Va. for 1972 through 1975, 
iii.. r.v.r r,,,,,- ~,\ i: .\ n ,-,,,,.,,..,, ,,,-...'!., n't,,, ,,..., ,-^ i,, .,,u;i;,in nu/r 
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STATE OF HAWAII ANNUAL HIGHWAY SAFETY 
WORK PLAN, FY 1976 

The annual highway safety work plan (AWP) for the State c 
Hawaii for fiscal year 1976 is written in accordance with tr: 
National Highway Traffic Safety Administration (NHTS/ 
Safety Manual, Vol. 103. Annual Work Prooram. revised Ff 



uly30, 1977 
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972. The AWP is divided into three major areas, the 
[river/pedestrian, the vehicle, and the environment. Program 
nanagement is also addressed in a supportive aspect. The 
)verall goal of the program : s to reduce the number and 
icverity of crashes, deaths, and injuries occurring on the 
lighways and roadways of the state. To reach this goal, the 
'allowing objectives must be attained: provide that all drivers 
ire qualified and have been trained and follow safe driving 
practices; provide that drivers operate safe vehicles which 
neet safety standards; and provide that adequate laws and en- 
'orcement personnel exist in the state along with qualified, 
rained rescue personnel. A summary of costs, an analysis of 
he program, and a description of the subelements of the pro- 
>ram are presented in separate sections. 

state of Hawaii, Office of the Hwy. Safety Coordinator, 869 

J unchbowl St., Honolulu, Hawaii 9681 3 

975; 152p 

Wailability: Corporate author 
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VEECKLENBURG ALCOHOL SAFETY ACTION 
PROJECT: AN ANALYSIS OF DRINKER DIAGNOSIS 
\ND REFERRAL ACTIVITY 

rhe Mecklenburg (North Carolina) Alcohol Safety Action Pro- 
ject (MASAP) and the Research Triangle Institute (RTI) 
analyzed drinker diagnosis and referral activities of the 
MASAP judicial and rehabilitation programs in terms of 
drinker classifications, referrals to rehabilitation, and recidiv- 
ism. The judicial programs were intended to make preliminary 
identification of problem and social drinkers, evaluate infor- 
mation and report to the court in some cases recommendations 
for the final disposition of persons charged with driving while 
under the influence of alcohol (DUI), and to monitor the con- 
victed DUI in order to determine adherence to the court order 
and measure recidivism. The rehabilitation programs were in- 
tended to educate those persons attending the MASAP-funded 
Alcohol Driver Education (ADE) School about alcohol as re- 
lated to traffic accidents and drinking and driving, and to have 
the person referred It) the MASAP-affiliated Randolph Clinic 
to accept his/her drinking problem and take the necessary 
steps to eliminate or alter the antisocial behavior patterns. 
MASAP and RTI employed the following three evaluation 
techniques: an extensive information system which monitored 
data on blood alcohol concentrations (BAC's), court actions, 
criminal records, rehabilitation and recidivism; a random sam- 
ple referred to as the Client Eile of 400 persons arrested for 
DUI in Mecklenburg County, 100 in Jan of each year 1970- 
1973, who were traced through the Mecklenburg Traffic Safety 
System; and a knowledge test administered to ADE students 
before and after the course. Conclusions about the rehabilita- 
tion programs were difficult to make because of the serious 
selection biases. Although there was no reduction in recidivism 
of those referred to MASAP rehabilitation programs compared 
to the control group, the MASAP drinker diagnosis and refer- 
ral activities certainly emphasized the identification of the 
problem drinker, dramatically increased the utilization of court 
procedures and court referrals to rehabilitation programs, and 
had a positive effect on the knowledge of those referred to the 
ADH School. However, the specific objective of MASAP, it is 
to be remembered, was to measure recidivism, not to reduce 
it. The time-consuming MASAP court procedures were ac- 
cepted by ail the district court judges and the district attorneys 
and aided the prosecution, as well as the Judge, with 
background information heretofore not generally available in 



the courtroom. The judicial programs also helped to improve 
the morale of most arresting officers appearing in court with a 
DUI offender by demonstrating continuity of services. In par- 
ticular, the PSI (pre-sentence investigation) provided the court 
a current look at the individual being tried, and the MASAP 
worker a better understanding of each referral. 

by Richard T. Hill; Benjamin S. H. Harris, 3rd; A. V. Rao: M. 

Beebe Woodside 

Mecklenburg Alcohol Safety Action Proj., 517 Insurance 

Lane, Charlotte, N.C. 28204; Res. Triangle Inst., Statistics 

Res. Div., P.O. Box 12194, Res. Triangle Park, N.C. 27709 

1974; 71 p 14refs 

Availability: Corporate author 
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STRESSES AND CRACKS IN BRAKE DISCS 

Stresses in brake discs are due mainly to temperature dif- 
ferences, but also to the rotational velocity and the brake 
torque. Elastic stresses are given for different disc width, 
braking times, and retardations, all in nondimensional form. 
Elastoplastic stresses of different materials are also studied. 
The material parameter is in the inclination of the stress-strain 
curve in the plastic region over the modulus of elasticity. If 
maximum tensile stresses in the disc surface after plastic 
deformations are above the tensile rupture limit, cracks will 
arise. Cracks may also occur due to fatigue, however. Tests to 
compare theoretical calculations with experimental crack limit 
stresses showed good agreement. 

by Gunnar Dike 

Lund Technical Univ., Machine Elements Div., Lund, Sweden 

1 976; 59p 1 3ref s 

Availability: Corporate author 
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TEMPERATURE DISTRIBUTION IN DISC BRAKES 

Maximum surface temperature of brake discs is given as a 
function of the disc width, the braking time, and the retarda- 
tion (all in nondimensional form). Such phenomena as varying 
thermal properties, varying brake torque, and different pad 
shape are considered. The temperature variation in peripheral 
direction is calculated, and diagrams showing the distribution 
of heat among the disc and the pads are given. Experiments 
were made to verify the theoretical calculations. For thick 
discs the temperature was measured by a thermocouple, and in 
other tests an infrared thermometer was used for both thin and 
thick discs. Optimum design methods are given. Here either 
the extension or the weight is the limiting factor. If space is 
the limitation, the outer radius of the disc is given by the ex- 
tension limitation, and the inner radius of the pads is given by 
geometry. The material of the disc should have as high values 
of specific heat, pressure, and thermal conductivity as possible 
considering strength and wear qualities. The nondimensional 
time is calculated and given figures used to find an optimum 
value of disc width around the point at which the temperature 
starts to increase with increasing width. If weight is the limit- 
ing factor, disc width should he chosen to be as low as possi- 
ble, and the radius calculated according to a given formula. 

by Gunnar Dike 

Lund Technical Univ., Machine Elements Div., Lund, Sweden 

1976; 61 p 7refs 

Availability: Corporate author 
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AUTOMOTIVE CATALYSIS 

Catalysis involves cither a chemical or physical adsorption on 
the catalyst at sides of high activity, followed by reaction, 
desorption of the products, and repetition of the process. The 
surface of a catalyst tends to have centers of activity at which 
its heterogeneity is at a maximum. Materials present with the 
catalyst may act either as promotors or as poisons of the cata- 
lytic reaction. In automotive systems, the catalytic reaction is 
of long-chain hydrocarbons of the fuel in order to guarantee 
that only one in about 125 carbon atoms reaches the tail pipe 
as hydrocarbon. The procedure is basically chemical. Ceramic 
substrates are used, either pellets or monoliths of cordierite 
washed with an aluminum hydrate slurry. Another type of sub- 
strate still under development is a metallic mesh having a 
porous alumina layer. Catalysis within the converter occurs by 
oxidizing the hydrocarbons and carbon monoxide in the ex- 
haust system (using palladium/platinum mixture or just 
platinum), reducing the oxides of nitrogen to nitrogen molecule 
(using rhodiumj, or by a three-way process in which hydrocar- 
bon and carbon monoxide effectively strip the oxygen away 
from the oxides of nitrogen to form harmless water, carbon 
dioxide, and nitrogen molecule. Almost all the noble metals 
used by U.S. catalytic converters come of necessity from the 
Union of South Africa. A converter can fail to function and 
overheat due to a rush of hydrocarbon; a lack of oxygen can 
also cause the converter to fail by letting everything pass. The 
deterioration factor which is computed during the EPA certifi- 
cation process is criticized as unfair; laboratory testing rather 
than track testing is suggested. 

by Albert W. Demmier, Jr. 

Publ: Automotive Engineering v83 n3 p26-32 (Mar 1977) 

1977 

Availability: See publication 
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HIGH-PERFORMANCE COMPOSITES: AN 
AUTOMOTIVE REVOLUTION? 

Composites in the auto industry, used increasingly due to their 
high performance and predicted lower costs, are currently 
made of fibers incorporated into a matrix of some thermoset 
or thermoplastic material. Fibers in use include carbon; 
aramid; and boron. Carbon filters currently cost $20-30/lb. 
while aramid costs $8/lb. Carbon filters produced by the PAN 
process have a projected cost base of around $6/lb; the less 
developed pitch process has potential for even lower cost. 
Cost projections assume high volume production, which does 
not exist at this time. Fibers are incorporated into thermoset 
or thermoplastic matrices; composites can be combined with 
other materials in sandwich construction as well. Density 
specific characteristics of fibers make them attractive reinforc- 
ing materials in structural components. Failure stress normal 
to fiber direction is around 10CY of the maximum strength of 
any unidirectional composite. High performance composites 
have excellent resistance to fatigue, due to a lack of plastic 
deformation in the fibers; and high specific strength and stiff- 
ness. Their mechanical damping behavior is superior to that of 
metals, and coefficient of expansion is extremely small. Con- 
siderations in design should include analysis of applied loads; 
differences in thermal response; creep resistance; electrical 
conductivity; friction and wear; corrosion: impact resistance; 
and failure mode. Fabrication processes for composites with 
potential for nieetinn future needs are compression moldinc: 
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filament winding; pultrusion; injection molding; and warm 
forming. Total cost of a finished component will determine 
timing of composite adoptions in auto industry. Feasibility stu- 
dies have explored composite use in the following applica- 
tions: driveshafts, springs, chassis reinforcement, and anti-in- 
trusion beams. 

by Dennis J. Simanaitis 

Publ: Automotive Engineering v85 n3 p40-7 (Mar 1977) 

Availability: See publication 
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DEVELOPMENT OF ALUMINUM BODY SHEET 

New aluminum body sheet alloys, 6009-T4 and 6010-T4, pro 
vide an optimum combination of strength and formability ir 
the "as-received" T4 condition with the ability to increase ir 
strength considerably after a paint bake treatment. These al 
loys offer advantages over other aluminum body sheet alloys 
excellent formability having been demonstrated by producing 
full-size panels of six different parts on customer dies. Botl 
alloys produce higher strengths after paint baking than dk 
other alloys, allowing substantial gauge reductions where dent 
ing requirements are the controlling factor. They also provid< 
improvements in corrosion resistance, spot weldability, an< 
surface appearance while maintaining equal finishing charac 
teristics. They may replace steel parts with substantial cos 
savings because of their potential high scrap value and lighte 
gauge. 

Publ: Automotive Engineering v85 n3 p48-51 (Mar 1977) 
1977 

Presented at Annual Meeting, Detroit, 28 Feb-4 Mar, 1977. 
Based on SAE papers 770307, "New 6XXX-Series Alloys for 
Auto Body Sheet," by J. W. Evancho and J. G. Kaufman, and 
770200, "Structural Characteristics of Aluminum Body Sheet,' 
by R. L. Rolf, M. L. Sharp, and H. H. Stroebel. 
Availability: See publication 
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DIE CASTING ZINC AND MAGNESIUM 

Die-casting techniques are useful in design of thin-wall zin 
and hot-chamber, fluxless magnesium process for small at 
tomotive parts. Die-casting, the forcing of molten metal unde 
pressure into a permanent mold, offers advantages of pe 
manent molds, high- velocity filling and fast cycling suitable f< 
mass production. Complex shapes can be formed with goc 
dimensional control; thinner walls, and greater length-tc 
thickness ratios are possible than with those processes deperi' 
ing on gravity alone. However die-casting requires a large i 
vestment in equipment and facilities and limits the size 
finished components to about 50 pounds. Only metals wi 
melting temperatures in or below the copper-alloy range c; 
be profitably die cast. Cold and hot chamber die-casti; 
processes differ in their preparation of the incoming "shot" 
molten metal, with the hot-chamber process offering a 
vantages such as more consistent cycling and a more unifor 
product. Design parameters include: thickness of componei 
desirability of crowned surfaces; threads; undercut' 
tolerance; design of manufacturing dies; and post-casti 
operations. Zinc alloys are suitable for high speed, hot-casti 
machines; they have high impact strength and lend themseiv 
to cost-effective machining and plating. Zinc competes vv: 
plastic in thin-wall technology's effort to reduce weight a 



juiy .w, iv // 



cost. Its versatility is due to its strength, relative ductility, 
plateability, and resiliency at elevated temperatures. Use of 
magnesium alloys is increased, despite their high cost, because 
of low weight. Magnesium has a high casting temperature hut 
a low solubility for iron and low heat content per unit volume, 
which results in energy-efficient melts and extended die life. 
Use has been limited by its restriction to relatively slow cold- 
chamber process and its requirement of a protective flux layer 
to counteract flammability. Sludge in the crucible and corro- 
sive environment have been disadvantages in the die casting 
process; however recent advances in high-temperature materi- 
als.and machine design have made magnesium compatible with 
hot-chamber process. Magnesium castings are virtually absent 
in American automobiles due to material cost competition; 
however, expanded use is predicted due to its strength and 
light weight. Uses have included powertrains; clutch and trans- 
mission housings; blower fans; and wheels. 

Publ: Automotive Engineering v85 n3 p52-7 (Mar 1977) 

1977 

Presented at Annual Meeting, 28 Feb-4 Mar, Detroit. Based on 

SAE papers 770321, "Reducing Automotive Weight With Thin 

Wall Zinc," by Dale C. H. Nevison, Zinc Inst., Inc.; and 

770323, "Magnesium: A Proven Material for Light Weight 

Automotive Die Castings," by Stephen C. Erickson, Dow 

Chemical U.S.A. 

Availability: See publication 
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NEW HAMPSHIRE AMBULANCE SERVICES: 
CURRENT STATUS AND PLANNING 
REQUIREMENTS. FINAL REPORT 

Because New Hampshire, like other states, is facing problems 
in providing adequate ambulance service throughout the state, 
largely because of termination of those services provided by 
funeral homes (43% in N.H.) due to increased costs of ambu- 
lance operation, a survey of current N.H. ambulance services 
was conducted that details ambulance coverage of the state by 
the various areas or districts, personnel (selection standards, 
training requirements, recruitment, and staffing and utiliza- 
tion), ambulance equipment (vehicles, first aid and medical 
supplies, rescue and safety equipment, and communication 
facilities), organixation (business interest and advertising, as- 
sociations and affiliations, and stability of service), operations 
of the service, performance on the job, financial condition and 
charges, and attitudes of service personnel toward standards 
and service improvements. The survey was conducted by 
questionnaire and interview. Of the 103 ambulance services 
throughout the state, 98 were successfully interviewed. Results 
showed an uncoordinated evolution of ambulance services 
providing coverage for 80C? of N.H. residents and a very low 
demand for seiviccs. Costs, however, are rising rapidly, and 
termination of services is threatened. To prevent this crisis, a 
Master Plan is presented which points to the need for the 
selection of ambulance sites and quantities to be integrated on 
a systematic statewide basis in conjunction with the establish- 
ment and enforcement of operation and equipment standards. 
The plan advocates a state agency to set goals, coordinate and 
oversee the development process; a long-range plan for sub- 
division of the state into regional ambulance districts to pro- 
vide efficient service; a comprehensive and realistic set of 
standards for ambulance services; guidelines for implementa- 
tion and community action; and an indication of the legislation 



needed to establish the agency and provide it with the necessa- 
ry powers. 

by George Grant; Karen Bratsenis 

Dunlap and Associates, Inc., One Parkland Dr., Darien, Conn. 

06820 

Rept. No. ED-70-23; 1970; 188p 

Availability: New Hampshire Hospital Assoc., 12 Loudon Rd., 

Concord, N.H. 03301 
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A GUIDE FOR THE INSPECTION OF AMBULANCE 
SERVICE IN MICHIGAN 

Because Michigan's Ambulance Program is directed to license 
and periodically inspect ambulance services, the following in- 
formation is provided to the local health departments in the 
state to carry out the appropriate surveillance and inspection: 
a copy of the law (Act 258 of the Public Acts of 1968 and Act 
260 of the Public Acts of 1969); rules as promulgated by the 
director; forms for Ambulance and Equipment Check List, 
Ambulance Attendant or Attendant-Driver License and Train- 
ing Verification Check List, and Field Report Ambulance Per- 
sonnel; and a suggested guide for the inspection of ambulance 
services to help standardize inspection procedures, reporting 
systems and methods of dealing with infractions of the law 
and regulations. The guide details legal definition of an ambu- 
lance, exceptions not covered by the law, vehicle design 
requirements, vehicle maintenance provisions, sanitation 
requirements both interior and exterior, and ambulance equip- 
ment required. Requirements for ambulance attendants and at- 
tendant-drivers concern age, vision, and general health; police 
record; training; licensure and attendant fees; and changes in 
employment. Regarding the vehicles themselves, the following 
areas are covered: licensing procedures, conditional licenses, 
ambulance license fees, fees for ambulance replacement, and 
exceptions to fee requirements. Steps are detailed for 
deliberate and persistent infractions of the ambulance laws and 
regulations. A list of required minimal equipment is appended. 

Michigan Dept. of Public Health, Emergency Medical Services 
1969; 38p 

The guide is preceded by a memo titled "Implementation of 
the Ambulance and Ambulance Attendant Licensing Laws." 
Availability: Corporate author 
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MISSISSIPPI EMERGENCY MEDICAL SERVICES 
SURVEY 

A statewide survey was conducted to determine the status of 
emergency medical services available to the people of Missis- 
sippi, and to make recommendations for improving these ser- 
vices and facilities. To obtain a complete survey and accurate 
inventory, 82 counties, 266 incorporate areas, 119 hospitals 
and clinics, and 198 ambulance operators were visited and the 
following persons were interviewed: mayor or other municipal 
official; county sheriff; chancery clerk; ambulance owners, 
drivers, and attendants; hospital administrator; police chief; 
and fire chief. Primary objectives were to ascertain the type of 
ambulance service available and its location; the type of train- 
ing of the ambulance driver and attendant; what emergency 
and first aid equipment was carried in the ambulance; whether 
the ambulance carried a two-way communication system, and 
if so, the communicants, the range, the frequency, and the 



times of operation; and additional data to evaluate the type 
and quality of emergency medical services and facilities availa- 
hle to injured persons. Results of the survey are as follows. 
No uniform system of detection or reporting of accidents ex- 
ists in Mississippi. Because of the rural nature of most of the 
state, it is likely that many victims of one-car accidents may 
receive medical care too late to he of benefit. Off-road and 
night accidents may not he discovered for hours. Although all 
of the sheriff's departments operate radio-equipped patrol 
cars, it is impossible for them to cover all of the road mileage. 
County and municipal law officers usually arrive at the ac- 
cident prior to the ambulance hut seldom render first aid. State 
highway patrol officers always render first aid, however. The 
survey has highlighted the need for first aid training of county 
and municipal law enforcement officers, ambulance drivers, 
and attendants. The need for more rapid and efficient commu- 
nications between the various law enforcement agencies, am- 
bulance operators, hospitals, and doctors is also indicated by 
the survey. Recommendations for improved services are as 
follows. A public education program should be developed to 
inform all citizens of what to do when they discover an ac- 
cident. All law enforcement agencies in the county should 
maintain radio contact with each other; and ambulances and 
medical facilities should be equipped with two-way radios. All 
calls reporting an accident should be routed through the coun- 
ty sheriff's office who can then notify ambulance, wrecker, 
and state police, if needed. Ambulance driver and attendants 
can render first aid, and while en route to the hospital can re- 
port any further medical complications and injuries. The 
hospital can alert the emergency room and the doctor. A 91 1 
emergency telephone system should be put into operation for 
24-hours per day emergency calls to a central office that then 
routes calls to the proper agency for action. All law enforce- 
ment vehicles should be equipped with first aid equipment and 
the officers trained in its use. Each ambulance should be 
equipped with the minimal equipment as recommended by the 
Committee on Trauma of the American College of Surgeons, 
and drivers and attendants should be trained in first aid. All 
ambulance drivers should have a course in defensive driving 
techniques. Yearly inspections of private vehicles should be 
made, and drivers given sight and road tests. Finally, ambu- 
lance services should be provided by the hospitals or on a 
lease basis, and two-way radios manned 24 hours a day be 
operated at the medical care facility, with registered nurses 
available full time in the hospital emergency rooms. 

Planning Consultants, Inc., 703 Crossover Rd., Tupelo, Miss. 

38801 

1970; 240p 

Availability: Corporate author 
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EMERGENCY AMBULANCE SERVICE IN 
KENTUCKY. A REPORT OF SURVEY FINDINGS 
AND RECOMMENDATIONS 

A statewide survey was conducted in Kentucky to measure 
and evaluate existing emergency systems. Data were obtained 
from personal interviews and a questionnaire. Of all services 
contacted "4'r responded. Presently, Kentucky has 280 ambu- 
lance services available, classified by organization: funeral 
homes which provide H09? of all ambulance service in the 
state; governmental, including police and fire departments, as 
well as hospital-based, county or community supported ambu- 
lances; professional, including privately owned and operated 
ambulance services; and volunteer, including volunteer fire de- 



partments and rescue squads. In 1969, there were 63,602 re- 
ported emergency ambulance calls. Problems in full ambulance 
service are primarily financial, and small businesses and fu- 
neral homes cannot afford costs of personnel on a 24-hour 
basis. The most commonly used vehicles are combination am- 
bulance-hearses, and most vehicles are adequately equipped to 
support a minimum of emergency treatment. However, there 
are few resuscitators and -aspirators, and only 40% of the vehi- 
cles are equipped with two-way radios. Generally, the emer- 
gency personnel are not adequately trained beyond the level of 
standard first aid because of lack of finances, lack of available 
training, or both. There is a definite lack of a coordinated 
system of communication between purveyors of ambulance 
service and medical facilities; however, in southeastern Ken- 
tucky an effective system exists which utilizes radio-telephone 
communication between area hospitals, ambulances, and law 
enforcement agencies on a specially designated frequency for 
major disasters and emergencies. The greatest financial liabili- 
ties that are causing services to discontinue service are the 
high cost of vehicles and equipment, and the cost of employ- 
ing personnel. Many recipients of ambulance services are una- 
ble to pay the cost. Purveyors of services feel, for the most 
part, that the availability of their services was adequate in 
their respective communities, and 61% of those responding 
favored governmental regulations. Recommendations for im- 
proved services are as follows. The public should be alerted to 
the needs for good ambulance services and the inherent finan- 
cial difficulties in obtaining them. Standards should be 
legislated for vehicles, inspection, and driver and attendant 
qualifications, with the support of interested state agencies 
and associations. Adequate records must be kept. More com- 
prehensive medical training must be provided for drivers and 
attendants. Basic equipment should be included in ambulances 
as listed by the American College of Surgeons, ambulances 
should be of sufficient size to accommodate patient and atten- 
dant (no station wagons), and vehicles should conform to 
criteria outlined in DOT's "Ambulance Design Criteria." At- 
tendants should accompany drivers. Adequate communication 
should coordinate all emergency services from a dispatching 
center, and all ambulances and major emergency hospitals 
should be linked by two-way radio-telephone. Adequate; 
financing might be realized through hospital-leased vehicles, 
where billing is done by the hospital, and through better busi- 
ness practices used in funeral home ambulances. Rapport 
between interested agencies and individuals should he 
established and maintained. Presently the Comprehensive 
Emergency Service Project, established in Apr 1969, is making 
significant progress in coordinating and expanding all aspects 
of emergency care in Kentucky. Regional statistics are pro- 
vided in tabular form for all 15 state regions. 

Kentucky State Dept. of Health, Comprehensive Emergency 

Service Project, Frankfort, Ky. 
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REGION 6. A PROGRAM PROPOSAL. [EMERGENC V 
AMBULANCE SERVICE] 

Results of the Kentucky Region 6 segment of a statewide sur- 
vey to measure and evaluate existing emergency systems arc 
presented and tabulated, and recommendations are given. 
Based on personal interviews and a questionnaire, the follow- 
ing data were obtained. Region 6, Jefferson, has 26 ambulance 



July 30, 1977 



HS-020 433 



services in operation, operated by governmental and profes- 
sional organization in urban areas and funeral homes in rural 
communities. All render a minimum of first aid to patients. All 
purveyors report ambulance availability on a 24-hour basis, 
and 50% report their vehicles were always manned by both 
driver and attendant. All give routine first aid before transport- 
ing a patient. Region 6 lacks training for ambulance personnel, 
mostly as a result of lack of finances. Vehicles and equipment 
in this region do not conform to standards promulgated by the 
American College of Surgeons. Aside from minimum commu- 
nication with medical facilities provided by the Louisville Po- 
lice Dept., no coordinated communication system exists in the 
region between purveyors of ambulance services and medical 
facilities. Purveyors reported the main problem upon arrival at 
the hospital was the wait for a physician, who would not be 
summoned until the patient arrived. Record keeping was found 
too seriously deficient, especially by funeral homes. Severe 
financial losses are experienced by 75% of the organizations, 
mainly due to inability to collect from patients and because of 
costs of personnel. Purveyors carry no malpractice insurance. 
Of the 24,188 emergency calls, 43% were due to accidents. 
Purveyors reported little objection to proposed governmental 
regulation although only 53% favored government financial 
assistance Recommendations are for development and imple- 
mentation of a coordinated system of comprehensive emergen- 
cy medical services reasonably available to the general popula- 
tion. It is recommended that the Louisville Health Facilities 
Council explore the possibilities of designating medical facili- 
ties as trauma centers to serve Area 6, and determine the role 
of rural Kentucky hospitals in the regional system with 
Louisville medical facilities, because many rural facilities are 
not equipped to handle trauma cases. Regarding emergency 
transportation in Jefferson County, traffic congestion might be 
studied, a more sophisticated communication system might be 
installed, and abuses of the ambulance system might be stu- 
died. To insure better service in rural areas where need is low, 
individual ambulance firms might be considered on a franchise 
or monopoly basis, or rescue squads or government agencies 
might replace the financially troubled funeral home ambu- 
lances. Funding to support ambulance services should be ex- 
plored from Medicare, and other Federal sources. Rapport 
must he established and maintained among all interested in- 
dividuals and organizations. An Emergency Medical Operation 
Center should be considered for appraisal of everyday medical 
emergencies as well as disasters and to serve as a communica- 
tions and ambulance dispatching center. 

Kentucky State Dept. of Health 
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SOUTHEASTERN KENTUCKY REGIONAL HEALTH 
DEMONSTRATION PROJECT 

The Southeastern Kentucky Regional Health Demonstration 
Project was designed to demonstrate a regional approach to 
the development and functioning of comprehensive health ser- 
vices; to make better use of existing facilities, manpower, and 
funds; and to develop a health service system in which respon- 
sibility for planning and implementation is effectively exer- 
cised at the local level, through Planning Councils in each of 
the three medical service areas in the project region. 
Southeastern Kentucky meets the project area requirements: 
potential for economic growth, but, at present, economically 



depressed; low educational and income levels; inadequate ex- 
isting health care facilities; strong local support from which to 
draw personnel for the Planning Councils; and presence of 
supportive existing institutions and agencies. The first of five 
objectives is the development and operation of a coordinated 
system for emergency care; this goal will be realized by the 
projected system: ambulance services (11 vehicles), a regional 
communications network (two-way communication for ambu- 
lances, state and local police, and rescue squads tied into a 
.network with the secondary and comprehensive centers), and 
four comprehensive emergency care centers coordinated with 
10 secondary or limited emergency centers distributed so as to 
cover the region thoroughly. The second objective is the 
development and operation of a coordinated system of suppor- 
tive services for patients not in institutions; it will be met by 
fourteen agencies providing such services as home nursing 
visits, nutritional consultation, physical therapy, and supply 
provisions. Some transportation will be provided, in addition 
to overseeing whole family health needs during home visita- 
tion, and providing follow-up visits where necessary. The third 
objective is the development and operation of a coordinated 
system of levels of care; it will be realized through acute care 
facilities (general hospitals), extended care facilities, long-term 
care facilities, and ambulant care facilities. The fourth objec- 
tive is the development and operation of a coordinated system 
of community health services to prevent disease and to im- 
prove the health level of the population as a whole. Emphasis 
will be focused on community services: school health, preven- 
tive services to fight communicable diseases, health promotion 
and information services, and screening and referral services. 
The final objective is the development and operation of a re- 
gional system for improving environmental conditions; it will 
be met through a staff having a high level of specialized com- 
petencies in specific aspects of correction and control of a 
broad range of environmental conditions, especially water 
supply and sewage and waste disposal. In addition to these ob- 
jectives, the project will seek to improve the utilization and 
productivity of existing health personnel, especially through 
use of a large number of allied and auxiliary workers. Educa- 
tional and training programs will be broadened within the re- 
gion, and opportunities will be expanded for field clerkships, 
assignments and experience for students, interns, and re- 
sidents of programs outside the region. A nonprofit corpora- 
tion created under Kentucky statue will administer the project. 

Eastern Kentucky Health Resources Devel., Area Devel. 

Office, State Capitol, Frankfort, Ky. 40601 
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REGION 9. A PROGRAM PROPOSAL. [EMERGENCY 
AMBULANCE SERVICE] 

Results of the Kentucky Region 9 segment of a statewide sur- 
vey to measure and evaluate existing emergency systems are 
presented and tabulated, and recommendations are given. 
Based on personal interviews and a questionnaire, the follow- 
ing data were obtained. Region 9 has nine ambulance services 
provided by privately owned funeral homes, each centrally 
located in a county seat. The area is almost entirely rural, and 
ambulance service appears adequate, according to purveyors. 
Service is available on a 24-hour basis; vehicles are manned by 
both driver and attendant in 55% of the cases; 88% of the ser- 
vices administer first aid when needed; and each service has a 
back-up vehicle. Region 9 ambulance personnel lack adequate 
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training because of the high cost of obtaining well trained 
drivers and attendants. Regarding equipment, two-way com- 
munication (available in only 25% of the vehicles) and aspira- 
tors are notably lacking, but sufficient emergency equipment is 
available otherwise. Hospitals are reported ready for trans- 
ported patients, although excess time is consumed getting pa- 
tients to treatment and diagnostic rooms and in having ambu- 
lance equipment returned. Ambulance services reported finan- 
cial loss in 88% of the cases, the main problems reported to lie 
in collection (especially of Medicare patients) and costs of 
equipment and personnel. Accidents accounted for 407 of the 
total 2,846 calls in the region; 814 calls were due to emergen- 
cies. Should the government regulate ambulance services in 
the region, 55% of the purveyors would approve; this same 
number favor government financial assistance. Recommenda- 
tions are as follows. Necessary equipment such as resuscita- 
tors and two-way radios should he added to present supplies. 
To counteract the threatened loss of emergency services 
should the funeral homes discontinue service, alternatives 
such as granting franchises or monopolies to individual firms 
should be considered. Government financial aid is available for 
this type of service through the Highway Safety Act of 1966. 
Minimum standards of equipment should be provided as 
promulgated by the American College of Surgeons. Rapport 
should be established and maintained with those individuals in- 
volved in emergency medical services. The Gateway Health 
Planning Council should definitely explore possibilities of 
designating a medical facility as a trauma center to serve Re- 
gion 9. All organizations engaged in emergency transportation 
must he staffed with personnel trained and certified in emer- 
gency first aid. 

Kentucky State Dept. of Health 
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REGION 10. A PROGRAM PROPOSAL. 
[EMERGENCY AMBULANCE SERVICES] 

Results of the Kentucky Region 10 segment of a statewide sur- 
vey to measure and evaluate existing emergency systems are 
presented and tabulated, and recommendations are given. 
Based on personal interviews and a questionnaire, the follow- 
ing data were obtained. Region 10 has 11 ambulance services, 
10 owned by funeral homes, one by a private professional ser- 
vice. They are located in every county but one. First aid is 
rendered by all services. Of the total 502 calls per month, 113 
are cmergencies--22%. Purveyors of services report no 
problem in providing service to the entire region. All services 
report availability 24 hours a day: 509? report both driver and 
attendant available; and each service has at least one or two 
hack-up vehicles. Adequate personnel training is lacking, and 
services lack the finances to hire more qualified personnel. 
Although most equipment is adequate for most needs, two- 
way radios (available in only 4C/7 of the vehicles) and aspira- 
tors are notably lacking. Although hospitals are reported by 
purveyors to he ready for their patients, excess time is con- 
sumed in getting the patient into the treatment or diagnostic 
rooms and having ambulance equipment returned. All the ser- 
vices incurred financial loss for the previous year, and 549f 



centage of emergency calls, and highway-related emergencie 
predominate. Should ambulance services, drivers, and atter 
dants be regulated by the government, 73% of the purveyor 
would not object, and 82% would favor governmental financi; 
assistance. Recommendations are as follows. Two-way radic 
and resusitators should be added to all ambulances. Alterni 
tive service might be provided by granting franchises c 
monopolies to individual firms. Aid is also .available froi 
funds supplied by the Highway Safety Act of 1966. Minimui 
standards of equipment should be met as promulgated by th 
American College of Surgeons. Rapport should be establishe 
and maintained with all individuals involved in emergenc 
medical services. The Fiveco Health Planning Council shoui 
definitely explore the possibility of designating a medic 
facility as a trauma center to serve Region 10. All staffing < 
organizations involved in emergency transportation must be t 
trained and certified personnel. 

Kentucky State Dept. of Health 
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REGION 15. A PROGRAM PROPOSAL. 
[EMERGENCY AMBULANCE SERVICES] 

Results of the Kentucky Region 1 5 segment of a statewide si 
vey to measure and evaluate existing emergency systems a 
presented and tabulated, and recommendations are give 
Based on personal interviews and a questionnaire, the folio' 
ing data were obtained. Region 15 has 53 ambulance servic 
provided by governmental and professional units in the urb 
sections and funeral homes in the rural areas. Of the to 
2,172 calls per month, 1,030 were emergency calls, or 47.4' 
All services provide routine first aid. Purveyors feel that the 
may be an overabundance of ambulance services with funei 
homes, despite financial losses, competing strongly for t 
trade for advertising reasons. Government and volunteer s< 
vice is available on a 24 hour basis; only 60% of the servic 
have both a driver and attendant always available; and 9C 
had a back-up vehicle. Personnel problems are due to lack 
finances and inadequate training. Better trained drivers and 
tendants cost more. Government service personnel z. 
generally better trained than those of other services. For t 
most part Region 15 vehicles are not equipped according 
standards promulgated by the American College of Surgeoi 
and the vehicles lack resusitators, inhalators, aspirators, a 
two-way radios, the latter available in only 34% of the ve 
cles. Problems arising with hospitals include the inavailabil 
of a physician to see a patient upon entering the emerger 
department and the long delays before equipment and perst 
nel are returned. Records kept by governmental and prof 
sional services leave much to be desired but are better th 
those of the funeral home services. Financial liabilities 
order of importance, according to purveyors, are cost of ve 
cles and equipment, lack of collections (especially fr< 
Medicare patients), cost of personnel, and liability insuran< 
Of all accident calls, highway-related accidents accounted i 
the largest number. Purveyors generally felt that the regi 
was adequately covered by emergency ambulance servic 
54% felt that users of the services should pay rather than t 



he better equipped, especially with resusitators and two-way 
radios. The .standards governing equipment is promulgated by 
the American College of Surgeons should be met. To coun- 
teract financial losses experienced by all services, cities and 
counties should consider providing service through police and 
fire departments, or granting franchises or monopolies to 
professional firms. Government funds are available through 
the National Highway Safety Act of 1966 for this type of ser- 
vice. Rapport must be established and maintained with all in- 
dividuals involved in emergency medical services. Governmen- 
tal purveyors recommend that a fee should be charged to all 
users to eliminate unnecessary calls. Improvements should be 
made in the present services rather than instituting a complete- 
ly new emergency service system; they should include imple- 
mentation of a dispatch system to eliminate duplication of ef- 
fort and establish more effective communication. Official 
representatives from both city and counties should act as coor- 
dinators of ambulance services among all purveyors and as 
liaison between purveyors and city and county governments. It 
is strongly recommended that the Bluegrass Health Planning 
Council explore possibilities for designating a trauma center to 
serve Region 15, and that adequate training programs be in- 
stituted for drivers and attendants. 

Kentucky State Dept. of Health 
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EMERGENCY MEDICAL COMMUNICATIONS PLAN 
FOR COMMONWEALTH OF KENTUCKY 

Hospitals in the 15 planning regions designated by the Ken- 
tucky State Comprehensive Health Planning Council are con- 
sidered on the basis of their facilities, personnel, and location 
for designation as Emergency Medical Communication Centers 
(EMCC's) or as low power base stations. EMCC's would be 
available for everyday emergencies as well as disasters, would 
serve as communications and ambulance dispatching centers, 
and would mobilize resources outside hospitals and direct the 
flow of patients. They would be linked via two-way radio and 
radiotelephone with fire and police departments, ambulance 
and rescue vehicles, and all major emergency hospitals. 
EMCC's would be linked not only on the local frequency, but 
also with Regional "backbone" frequency providing radio con- 
tact with other Regional backbone stations in and out of the 
state. Low power base stations would be connected only by 
the low frequency to some Regional backbone stations but 
also to other low power base stations. Hospital participation is 
voluntary. 

Kentucky Dept. of Health, Comprehensive Emergency Service 

Proj. 
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AMBULANCE AND EMERGENCY DEPARTMENT 

SERVICES IN MAINE 

A seven-month survey of emergency medical facilities in 
Maine was conducted by personal interview, found 156 ambu- 
lance units performing emergency services: 115 Ironi funeral 
homes, 19 volunteer fire or rescue units, 12 professional fire- 
departments, four police departments, four private ambulance 
services, one hospital, and one campus police service. 1 lie 
state .seems well covered for ambulance service, the larthesl 
point from such service Being 20 miles. The amount of time 
for accident to emergency room treatment or from accident to 
ambulance first aid was not able to be determined, although 
ambulance units claim to be on the road in 5 minutes o( being 
summoned and report thay they rarely exceed the speed limit. 
State police are usually on the accident scene before the ;un- 
bulance. Most units practice only minimal first aid. C'omnnmi- 
cations methods vary throughout the state: three units have 
vehicle telephones and 65 units have radios. Of the hospitals in 
Maine, 61% reported having emergency departments, the 
majority being small units with inadequate staffs and equip- 
ment to handle multiple injuries like those from traffic ac- 
cidents. In the latter situation, patients are sent on to larger 
hospitals after receiving first aid. One factor causing serious 
delay in emergency treatment is that emergency department 
nurses are instructed to evaluate the patient before a physician 
is called, whether the ambulance unit has called ahead or not. 
Recommendations for improving emergency care are as fol- 
lows. Policies should be formulated regarding the amount and 
kinds of first aid necessary and desirable at the accident 
scene, and action toward passage of licensing statutes for am- 
bulance and ambulance personnel should be deferred until 
such policies are formulated. Consideration should be given 
the following possibilities: the physician going to the accident 
scene, an enlarged role played by the Maine Funeral Directors 
Assoc. and individual funeral directors, anil means found of 
protecting ambulance personnel from criticism or lawsuit. 'I In- 
public must he alerted to the cost of ambulance service, as 
well as to the difficulties of such work, and the methods used 
by such units. Hospital delays should be reduced. Hospitals 
would provide ideal locations for any further training of ambu- 
lance personnel. Direct communications from ambulances to 
hospitals are needed in cases of severe injury and disasters, 
and a model for such a system might he the Knox County 
Emergency Ambulance Service. Wherever possible, volunteer 
rescue and ambulance units should he established in rural ;uui 
suburban areas. High standards should be encouraged in all 
other units. 

Maine Dept. of Health and Welfare, Augusta, Me. 
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AN ANALYSIS OF THE EMERGENCY AMKULANCK 
SERVICE OF THE DEPARTMENT OF HOSPITALS 
FOR AUGUST 1966 

A study of emergency ambulance activity in New York City in 
Aug 1966 is based on information supplied by ambulance at- 
tendants using data processing cards in five boroughs: Queens, 
Richmond, Bronx, Brooklyn, and Manhattan. Statistics air 
tabulated by borough for municipal and voluntary hospital am- 
bulance services; and break down types of calls (patient coruli- 
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tion), time of day, sex and age, total time required, source of 
call, and result. Results indicate that two boroughs in the 
study area match the national average of one call per 10,000 
population per 24 hours, or 35 calls per 1,000 population per 
year for emergency ambulance services; whereas service rates 
for three other boroughs indicate overutilization or improper 
utilization, with Manhattan at three times the national average. 
Falls, regular transfers, automobile accidents, and other types 
of injuries are the most common reasons for calling an ambu- 
lance from both municipal and voluntary hospitals. Cardiacs 
and body aches in voluntary hospitals are seen with the next 
greatest frequency as are body aches and obstetrics in the mu- 
nicipal hospitals. Total transfer service including psychiatric 
transfers accounts for 11% of ambulance services and is 
deemed improper utili/ation. Ambulance services could better 
handle emergencies if services were not extended in situations 
where other means of transportation or medical care delivery 
would be appropriate. Report includes statistics and tabula- 
tions of study procedure. 

by David C. Dimendberg 

Ambulance and Transportation Services, Dept. of Hospitals, 

City of New York, N.Y. 
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OKLAHOMA EMERGENCY MEDICAL SERVICES. 
AMBULANCE STUDY. PT. A 

An Emergency Medical Services (EMS) project, initiated to 
comply with Oklahoma's Highway Safety Program Standard 
4.4.11, is a study of ambulance services and hospital emergen- 
cy rooms for use in developing a state-wide, comprehensive 
emergency medical services program. Goals include immediate 
response to emergency calls, proper care at emergency site, 
expiditious transport to medical facilities, and proper emergen- 
cy room care. Executive Order, role of the state highway 
safety coordinator, program standards and grant provisions are 
summarized. Ambulance services are classified and tabulated 
state-wide. Survey data include financing; personnel and train- 
ing; ambulance operational areas; communications; ambulance 
calls; and vehicles for all ambulance service types. Guidelines 
for public relations are suggested. Priority recommendations 
are: assistance to individual communities as local emergency 
medical services are discontinued; publication of survey 
evaluation and findings; legislative regulation of state emergen- 
cy medical services; roadside emergency medical service call 
phones; development of state-wide EMS personnel training 
program; quarterly maintenance of current ambulance services 
lisling; comprehensive state EMS transportation system in- 
cluding air, water, and ground rescue; and establishment of 
FM.S development and information center within the Office of 
Emergency Medical Services, State Dept. of Health. A sub- 
sequent Hospital Emergency Room Survey is summarized. Ap- 
pendix includes pro-survey letter; survey form; map of state 
ambulance distribution, services bordering state, and popula- 
tion distribution; state and Federal laws affecting ambulance 
operation; medicare certification form; information on one 
hospital ambulance service; an example of a subsidiary lease 
agreement concerning ambulance services; and guidelines for 



securing Federal grants to establish or operate emergency 
medical services in Oklahoma. 

Oklahoma State Dept. of Health, 3400 North Eastern, 

Oklahoma City, Okla. 73105 
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EMERGENCY MEDICAL SERVICES. HOSPITAL 
EMERGENCY ROOM STUDY. PT. B 

An Emergency Medical Services (EMS) project, initiated to 
comply with Oklahoma's Highway Safety Program Standard 
4.4.11, is a study of ambulance services and hospital emergen- 
cy rooms for use in developing a state-wide, comprehensive 
emergency medical services program. Goals include immediate 
response to emergency calls, proper care at emergency site, 
expiditious transport to medical facilities and proper emergen- 
cy room care. Scope of hospital emergency room survey in- 
cludes: administrative organization; facilities; supplies and 
equipment; medical staff relationships; interdepartmental rela- 
tionships; records and reporting; and patient referral patterns 
A detailed analysis of the patient population seeking assistanet 
in a hospital emergency room during a 1 -month period wu; 
conducted to exemplify a "use-pattern" base; and a surve> 
seeking recommendations for changes and improvements wu: 
conducted among hospital administrators, physicians and nur 
ses who had emergency room responsibilities. Data for botl 
surveys are included in the appendix. On-site surveys of 1 2. 
hospitals provided the data base. Included in the survey are 
state census information; hospital data; types of emergenc; 
services; organization, objectives, policies and procedures o 
emergency rooms; financial management; road signs t- 
hospital emergency rooms; entrances and exits; space alloen 
tions; supplies, equipment, and services; communication. 4 - 
staffing patterns; interdepartmental relationships; records an 
reporting; ambulance service; disaster programs; patient refei 
ral patterns; and personnel training, all of which can impact o 
emergency room services. Recommendations cite the size a.n 
location of numerous hospitals, the economics of proviciin 
emergency services, critical professional shortages and otlic 
factors as combining to limit hospitals' ability to meet night 
emergency care standards. Improvements on procedures, u* 
restrictions, directional signs, space allocations, communic:: 
tions, records and reporting, and training are suggested. Still 
guidelines for emergency room standards and conditions n\ 
pear in the appendix, as is statistical information on hospitu 
included in the survey. 
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EMERGENCY MEDICAL SERVICES AUDIOVISUAL 

A bibliography of audiovisual materials on emergency medic 
services compiled by the National Emergency Medical Sc 
vices Information Clearinghouse (NEMSIC) is for use in trui 
ing for nurses, EMT's and physicians, as well as for pub 
education. Audiovisual materials are listed by title in alphaHe 



cal order. Summaries for each of the 142 listings include 
length, medium, producer, sponsoring organisation, date, con- 
lent, intended audience, rental or sale prices, distribution 
source, and awards. 

hy Carlos Fernande/.-Cahallero, comp.; Scott A. Otterbein, 

comp. 

National Emergency Medical Services Information 

Clearinghouse, 4219 Chester Ave., Philadelphia Pa 19104 

Kept. No. RM.S/FAP-T-002; 1974; lllp 

Supported hy ACT Foundation, Somerville, N.J., Public 

Technology, Inc., Washington, D.C., and Robert Wood 

Johnson Foundation, Princeton, N.J. 

Availability: Corporate author 



HS-020 443 

EMERGENCY MEDICAL TECHNICIAN 
EVALUATION AND EMERGENCY 
PARAPROFESSIONAL UTILIZATION, 
PROCEEDINGS OF 1ST NATIONAL SYMPOSIUM, 
SEPTEMBER 23-24, 1975, NEW HAVEN, 
CONNECTICUT 

Proceedings of a two-day symposium cover relevant research 
findings and problem areas of emergency medical technician 
(KMT) evaluation and emergency paraprofessional utilization 
in order to develop more viable evaluation tools and stimulate 
further inquiry into the role of the paraprofessional, particu- 
larly the KMT. Proceedings are divided into two sections: 
KMT's and EMT evaluation, and various issues relating to 
emergency paraprofessionals. Symposium sessions include 
opening remarks, presentations, questions and answers, and 
two workshops on EMT evaluation. Major topics on KMT's 
include historical development; research priorities; national re- 
gistry: simulation or proficiency testing and validation. Topics 
on emergency paraprofessionais include injury severity scores 
and evaluation of medical care of the injured; performance 
measures for emergency medical services; inadequacy of 
prehospital care; a clinical trial for KMT performance; and an 
emergency medical services research overview. A list of par- 
ticipants is included. 

by Robert Fra/ier, ed. 

New Haven Health Care, Inc.; Yale Univ., Yale Trauma 

Program; Health Resources Administration 
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READINGS IN COMMUNITY MEDICINE 

A bibliography of readings in community medicine is compiled 
by general subject: general readings/symposia: current system 
of community medicine: trends; financing/economics: 
politics/government: university/medical school/continuing edu- 
cation teaching: health manpower, physician and non-physi- 
cian: organization of medical care, including patient utiliza- 
tion/needs/demands: emergency medical services, operation 
characteristics; communities (services offered, planning, at- 
titudes consumerism): patient records, information systems 
and management data: rural health; survey/assessment/evalua- 
tion of quality and quality control in community health ser- 



vices and pharmacies; hospitals; approaches in other coun- 
tries; and other available bibliographies on above subjects. 

hy Marilyn N. Jacobs, ed. 

Tufts Univ. School of Medicine; New England Medical Center 

Hosp., Dept. of Community and Ambulatory Care, Boston, 

Mass. 02111 
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EMERGENCY MEDICAL SERVICES LITERATURE 
OBTAINED FROM COMPUTER INDEXED 
INFORMATION SOURCES. BIBLIOGRAPHY 

A bibliography of emergency medical services literature is ar- 
ranged in categories of system design; data collection: infor- 
mation management: trauma; education and training; standards 
criteria, guidelines and evaluation; facilities; general literature; 
communications; and transportation. References include infor- 
mation on document and sometimes abstracts and prices. 
Publication includes search statistics for WESRAC, the system 
used; a guide to WESRAC services; and a request form for 
documents. A test effort to learn about present day problems 
of accessing and using computerized information resources in 
the emergency medical services field found that categories and 
descriptive terminology for the emergency health care and 
emergency medical services fields are generally inadequate: 
and that technical reports of public health research and 
planning, community and state-wide projects are not routinely 
distributed to agencies that produce computer indexes of infor- 
mation sources. 

University of Southern California, Western Res. Application 

Center, 809 W. 34th St., Los Angeles, Calif. 90007 

Rept. No. TR-3; WESRAC-Search-251-1500; 1974; 75p 

Proj. 146- A. 

Availability: California Com. on Regional Medical Programs, 

7700 Edge water Dr., Oakland, Calif. 94621 
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A TRAFFIC SAFETY POLICY ANALYSIS 

A model to predict traffic fatalities is developed for rural 
Texas highways using factors of mean speed, variation in 
speed and vehicle miles travelled. Application of the model to 
fatality reduction statistics in 1973 to 1974 shows its predictive 
potential. Consideration is given to how the factors might be 
changed hy traffic safely policy and decisions; and to what ex- 
tent they are interdependent. A 2(Y'f greater reduction in fatali- 
ties could result by reducing speed variation than by reducing 
mean speed by the same degree. For any mean speed, the 
number of fatalities varies directly and proportionately with 
variation in speed. However the precise nature of the ap- 
propriate control actions, their effectiveness and cost cannot 
be determined at the time of this study. Determination should 
be made of the extent to which mean speed and speed varia- 
tion can be controlled by standard or innovative traffic control 
procedures. Cost analysis of control procedures is needed. 
P 7 urther investigation on interrelationships between factors are 
suggested. Appendix summari/.es a separately bound full ap- 
pendix as a set of tables containing data for several fatality 
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levels based on effects of factors and their interrelationships. 
One example is included. 

by Carter I.. Franklin, 2nd; Samuel G. Carothers 

State Dept. of Highways and Public Transportation, Office of 

Traffic Safety, Austin, Tex. 78701 

1976; 2()p 3refs 

Availability: Corporate author 
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RURAL FATALITIES IN TE3t\S: AN ANALYSIS OF 
THE 1973-1974 REDUCTION 

A model describing rural accidents and fatalities on interstate 
highways, and state and U.S. highways in Texas in 1973 and 
1974 as a function of vehicle mileage and vehicle speed dis- 
tribution, is developed and validated. The individual and joint 
effects of 1) reduction in mean speed, 2) reduction in variance 
of speed, and 3) reduced mileage are investigated as factors in 
1974 accident reduction as compared with 1973. The mean 
speed reduction to 55 mph is found to account for about 65% 
of the reduction in fatalities under the assumption of the anal- 
ysis. Variance speed and mileage reduction account for the 
balance of the reduced fatalities in about a 7:5 proportion. 

by Carter L. Franklin, 2nd; Samuel G. Carothers 

State Dept. of Highways and Public Transportation, Office of 

Traffic Safety, Austin, Tex. 78701 

1976; 15p 

Availability: Corporate author 
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ACCIDENTS AND DEATHS ON INTERSTATE ROADS 
COMPARED TO U.S. AND STATE ROADS IN TEXAS 

An analysis of accidents and deaths on interstate highways 
versus U.S. and state highways in Texas is conducted to 
discover what differences exist between the -two highway 
systems with respect to speeds, involvement rates, and death 
rates. Research is based on a previously developed and tested 
model to predict accidents and deaths as a function of, mean 
vehicle speed, variation in speed, and vehicle miles travelled. 
Results show that liklihood of accidents is twice as great on 
U.S. and state highways as it is on interstate highways. Proba- 
bility of death does not differ much on highway systems. 
However probability of death is 1.4 tirhes as great on afore- 
mentioned highways than it is on other road systems such as 
country roads and streets. An irregular error pattern is ob- 
served which must be due to either model or data charac- 
teristics. Each road system clearly requires its own unique 
model to represent the accident and death process Which oc- 
curs on it, rather than using one model for different road 
systems. There needs to be further research, including a closer 
look at data and data collection. Data inconsistencies may be 
due to several causes, e.g. differences in data collection 
methods during the study period, and inaccurate accident tal- 
lies. Difficulties in analysis probably originate with the data 
rather than with the model or analysis. 

by Carter 1.. Franklin, 2nd: Samuel G. Carothers 

State Dept. of Highways and Public Transportation, Office of 
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STRUCTURAL STRENGTH AND COMPATIBILITY 
OF VEHICLES IN THE EVENT OF IMPACT 

Influence of vehicle structures on road safety, research, and 
international regulations are discussed in a speech given at a 
motor vehicles .symposium. Structural design should be based 
on basic safety provisions for car occupants: protection from 
intrusion; decelleration of vehicle within limits of human 
tolerance; prevention of ejection from car; prevention of fire; 
and easy exit from vehicle after collision. The 1958 Genevii 
Agreement resulted in ECE Regulations, concerned with 
achieving multilateral recognition of national states' 
procedures in ^enforcirig vehicle construction standards. Regu- 
lations provide for establishment of international safety stan- 
dards and other requirements of vehicle components. "E- 
Marks" assigned to vehicle components which are produced to 
meet ECE Regulations can be imported without testing or ap- 
proval of authorities in importing country. The E-Mark. system 
confers approval on components of vehicles only, and not in 
all vehicle categories. Countries have the option of accepting 
whichever regulations it chooses to follow. Japan and the 
U.S., both high vehicle production countries, are not signatory 
to the Geneva agreement and therefore cannot be approvec 
for E-Mark riurposes; separate production lines must be main 
tained for European export vehicles. Differences in U.S. a.nc 
European regulations are reviewed, concluding that U.S. R <S 
D efforts and standards are moving closer to European stan 
dards. Current ECE Regulations are reviewed in detail; U .S 
structural standards are summarized. Information on technics 
evolution and current research on automobile safety, pede.sti"i 
an safety, and occupant protection is presented. Improve' 
safety standards imply structural modifications with som 
weight increase, which is not seen as a serious techriioE 
problem. The need for future regulation development lies pai 
ticularly with vehicle design for occupant protection in front! 
and side impacts. Fundamental aspects of vehicle safety ir 
elude: occupant restraints; balanced impacts between large an 
small vehicles; standardization of bumper heights at a level aj 
propriate to vehicle/pedestrian and car front/side impacts; tin 
the need for early action on new vehicle safety standards t 
influence 1986's automobile production. Appendices co~v 
structural compatibility of automobiles as an accident facrtx 
and a report oh order of priorities and major requirements f< 
safer cars in the future. 

by H. Taylor 

Transport and 'Road Res. Lab., Safety Dept., Crowthorne, 

Berkshire, England 

1975: 43 p 6refs 

Presented at European Symposium on Motor Vehicles, 

Brussels, Belgium, 11 Dec 1975. 

Availability: Reference copy only 
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MOTOR VEHICLE NOISE 

Measurements for motor vehicle noise, drawn up in a list 
recommendations by 'the Commission of the European 
munities. divides measurement into conditions of sound"' 
surement. and vehicle operating conditions. Standards 
-,.:,,, t<t,<hni/~itiAi: rttff&r fn rni i n f .Hes outside th* 



in trull ic. Limited investigations of trail ic noise elfects on 
people show discomfort and fatigue resulting from habitual ex- 
posure, of which engine noise counts about 30%. Proposed im- 
proverhents on intake and exhaust noise are limited by the 
necessity for their consequent increase in si/.e. The 
"encapsulation" method of reducing engine noise presents 
technical difficulties with engine heat dispersal. Engine noise 
reduction might be more successfully approached with long- 
range studies of techniques for lowering engine block vibra- 
tions. Electric engines reduce noise and air pollution con- 
siderably, however their use is currently limited to small vehi- 
cles within urban districts. Tire noise reduction would require 
coordination between manufacturers and road designers. Traf- 
fic planning; ways of driving curs; and town planning and 
architecture all influence noise level and must be taken into 
account along with vehicle design for noise reduction pur- 
poses. Proposals for meeting new requirements include: 
cooperation among vehicle manufacturers, public authorities, 
town planners, architects and sociologists on methods of noise 
reduction; more stringent vehicle standards; education on 
proper driving methods; better control by police or inspectors 
over automobile noise levels; and legislative encouragement to 
the manufacturer of quiet vehicles. Present measurement 
methods do not test accurately for maximum noise levels; 
better testing of noise levels for vehicles as they are in use 
could establish more realistic reference points on vehicle noise 
pollution. 

by .1. P. Thiry 

Union Technique de [/Automobile, du Motorcycle et du Cycle 

(UTAC, Autodrome de Linas - Montlhery, UNAS 91310 

Monllhery, France 

1975; 22p 

Presented at European Sumposium on Motor Vehicles, 

Brussels, Belgium, 11 Dec 1975. 

Availability: Reference copy only 
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Legal provisions are suggested for design factors influencing 
motor vehicle accident incidence: steering, brakes, rear-view 
mirrors, and audible warning devices. Current braking safety 
provisions are directional stability when running straight; short 
stopping distance; and steering ability while braking. Steering 
equipment provisions are balanced with user comfort via 
required operational force. Audible warning devices and rear- 
view mirrors are perceptional safety matters and are regulated 
as such. Regulations on above design factors are compared 
among ECE (the UN's Economic Commission for Europe) 
member countries; nonmemher countries and the U.S. U.S. 
standards are more numerous than ECE Directives regarding 
approval of vehicle components. Drivers, weather/road condi- 
tions, and vehicle maintenance are more significant variables 
in accident incidence than technical defects; thus higher com- 
ponent standards will probably not affect a decreased accident 
rate. Current R and D work aims to: 1 ) increase accuracy of 
vehicle control in all driving conditions with the greatest possi- 
ble ease in operation; and 2) make vehicles as resistant as 
possible to disturbances. Investigations focus on vehicle 
behavior in various combinations of driving conditions and 
disturbances using mathematical models, uniform testing 
methods and research into human control behavior. The neces- 
sity of avoiding new legislation which relates to the vehicle 
alone rather than vehicle combined with driver (control loop 
model of driver-vehicle-environment) is cited. 

by M. Mitschke 

Technische Universitat Braunschweig, Inst. for Vehicle 

Technology, Germany 

1975; 19p4refs 

Presented at European Symposium on Motor Vehicles, 

Brussels, Belgium, 11 Dec 1975. 

Availability: Reference copy only 
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THE PROTECTION OF VEHICLE OCCUPANTS 

Good packaging of car occupants, based on occupant crash 
protection standards, is a rapid and effective means of reduc- 
ing fatalities. Good occupant protection aims to specify levels 
for forces and their time durations. Acceptance of minor inju- 
ries in order to avert fatalities is necessary in system design. 
Design rules and performance standards for European coun- 
tries and the U.S. are compared in view of lead times for fu- 
ture regulation. Targets for future safety standards must be 
based on cost/effective and cost/benefit considerations. 
Research input for system design requires new specifications 
and testing methods. Tolerance levels of the human body on 
impact can he studied by anatomical region. Seat belts are the 
most important factor in planning for occupant protection; cur- 
rent regulations and technology on seat belts are reviewed. 
Reevaluation of requirements is recommended for steering as- 
semblies, door locks, side strength, head restraints, seats, in- 
strument panels, interior, and windscreens. Occupant 
restraints are discussed in atypical conditions such as fire and 
submersion, and in commercial and public service vehicles. 

by Murray Mackay 

University of Birmingham, United Kingdom 

1975: 31p 27refs 

Presented at European Symposium on Motor Vehicles. 

Brussels. Belgium, II Dec 1975. 

Availability: Reference copy only 
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THE RATIONAL USE OF ENERGY AND RAW 
MATERIALS 

The use of energy and raw materials is based on several priori- 
ties: reduction in imports of oil, materials and technology for 
use in motor vehicle manufacturing, achieved by controlling 
wastage: reduction within the concept of an open market 
economy; and avoidance of pollution-generating through use 
of poor quality alternatives. Current energy and pollution regu- 
lations are reviewed for the European Community and the 
U.S. Energy consumption by motor vehicles is discussed in 
terms of numbers of vehicles, engine efficiency, vehicle 
weight, installed power (cylinder capacity), aerodynamic re- 
sistance, and production, transport and consumption of 
petroleum products. Solutions for reduced energy consumption 
depend on user and design factors, such as: annual mileage, 
vehicle type, driving habits, servicing, vehicle occupancy fac- 
tor, engine efficiency, vehicle weight, installed power, and en- 
gine type, including passenger car diesel engines. Synthetic 
motor fuels used alone or mixed with gasoline are methanol, 
ethanol, and ethers (which are the most promising substances), 
are energy savers. Construction materials can contribute to 
energy reduction if lightweight materials are used; thinner steel 
plates, and aluminum alloys instead of ferrous materials, are 
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is recycled. 

hy I-'. Se/./.i 

Snamprogetti S.p.A., Petroleum Products Res. I, ah., San 

Donato Milanese, Milan, Italy 

1975: 56p ISrefs 

Presented at European Symposium on Motor Vehicles, 

Brussels, Belgium', 11 Dec 1975. 

Availability: Reference copy only 
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ROAD ACCIDENT STATISTICS AT NATIONAL AND 
INTERNATIONAL LEVELS: SYSTEMS, FACTORS, 
COORDINATION 

An international statistics collection system is recommended in 
which exchanges of data on highway accidents are made 
between selected regions only, bypassing the national level of 
coordination. Such a body of reasonably homogeneous materi- 
al would he a better basis than currently available nationally 
for making road safety decisions. Statistical systems are 
categori/ed hy who gathers the data and by who uses them. 
Statistical systems include police statistics, statistics on the 
mechanical condition of the vehicles, and medical statistics, 
each of which may he on the regional, national, or interna- 
tional level. Data acquisition and coordination may be either 
parallel or sequential. Items of international significance in- 
clude vehicle inspection data; vehicle servicing; hospital data; 
police data; accident factors such as location, scene, time, 
roadway characteristics; and visibility; unit factors such as 
vehicle type, road type, traffic regulations, and speed; human 
factors such as age, gender, use of restraints or helmets, and 
use of drugs including alcohol. The status of such road 
statistics in the European Economic Community (EEC) is 
reviewed. Appendixed are a report on the principal features of 
the system for the reporting of road accidents which began in 
Denmark on 1 Jan 1976 as well as copies of transmission 
fonns for traffic accident data from member countries of the 
EEC. 

hy Erik Andreasen 

Danmarks Statistik, Sejirogade 11, 2100 Kohenhavn-o, 

Denmark 

1975: mp 7refs 

Presented at European Symposium on Motor Vehicles, 1 1 Dec 

1975. 

Availability: Reference copy only 
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SAE MOTOR VEHICLE, SAFETY AND 
ENVIRONMENTAL TERMINOLOGY 

Each item of the motor vehicle, safety, and environmental ter- 
minology included in the 1976 SAE Handbook is listed 
alphabetically, with a J-numher of source document from 
publisher's computer storage tapes. It is a collection of edited 
and defined terms, not a glossary in the true sense. Appendix 
I lists numerically SAE standards, recommended practices, 
and information reports from which terminology was ex- 
tracted. Appendix 2 explains and shows an example of the per- 
imited-term index planned for a forthcoming glossary of terms. 

Society of Automotive Engineers. Inc.. 400 Commonwealth 
Dr.. Warrendale. Pa. 15096 
Kept. No. HS-215: 1977: lcS5p 
Avaihibililv: SAE 



ANALYSIS OF EFFECTS OF SEVERAL SPECIFIED 
ALTERNATIVE AUTOMOBILE EMISSION 
CONTROL SCHEDULES UPON FUEL ECONOMY 
AND COSTS 

Differential fuel economy and cost effects of several 
schedules for implementing more stringent automobile emis- 
sion control standards are compaied in view of requirements 
that model year 1978 vehicles meet Federal standards on sales- 
weighted average fuel economy ~ Analytical assumptions are 
that major vehicle weight reduction programs will occur re- 
gardless of which emission control schedule is imposed, and 
that average fuel economy depends on weight of individual 
cars offered for sale as well as mix in which such models are 
sold. Changes in fuel economy which may result from dif- 
ferent emission control schedules and technologies are 
discussed on an industry-wide basis for domestic and foreign 
manufacturers. Euel economy impact of several emission con- 
trol schedules is compared, including small but significant im- 
provement in fuel economy offered by diesel engines. Pro- 
jected consumer cost impacts are presented for four emission 
control schedules, divided into current and advanced technolo- 
gy cases. Appendices include: emission control schedules; pro- 
jection of vehicle weight trends through model year 19H^: 
basis for estimate of new car fuel economy for reference emis- 
sion control schedule; emission control technologies used in 
current and advanced technology cases; and discussion ot as- 
sumptions used in estimating consumer cost impacts of alter- 
native emissions reduction schedules. 

U.S. Dept. of Commerce; U.S. Dept. of Transportation: 
Energy Res. and Devel. Administration; Environmental 
Protection Agency, Federal Energy Administration 
Rept. No. DOC-FE-764; 1977; 45p 
Availability: Corporate author 
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AUTOMOTIVE FUEL ECONOMY GAINS THROUOH 
LUBRICANT TECHNOLOGY 

Nineteen General Motors' slides used at a workshop on the 
role of lubricant technology in automotive fuel economy gains 
are catalogued. Advances in fuel economy due to technical 
changes show a 49 r ? improvement over GM's 1974 average 
mileage. A 1299? improvement (27.5 mpg) is projected for 1985 
through reduction of friction in engine and power train. Im- 
provement techniques include: weight reduction; reduction in 
engine displacement and horsepower: use of catalytic con- 
verter: spark timing and carburetion optimization: more effi- 
cient transmission torque converters: decrease in axle ratio; 
and use of radial tires. These improvements can be accom- 
plished by reduction of engine oil and rear axle lubricant 
viscosities, and incorporation of friction-reducing additives. 
Significant reduction in transmission fluid viscosity is not cur- 
rently feasible. Further research on friction-reducing lubricants 
is necessary to ensure cost effectiveness, good vehicle per- 
formance, and durability. 

hy M. I-. Haviland 

Cieneral Motors Corp.. Fuels and Lubricants Dept. 

Rept. No. DOC-FE-76-1: 1977: 31p 

Presented at Tribology in Energy Technology, workshop 

sponsored by American Society of Mechanical Engineers. l.'.S. 

Energy Res. "and Devel. Administration, and Office of Naval 

Res.. Washington. D.C.. X Fob 1977 

Availability: Corporate author 
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DRIVER LICENSING TESTS AS A PREDICTOR OF 
SUBSEQUENT VIOLATIONS 

A total of 22,523 licensed drivers in Illinois were allowed to 
accumulate driving experience for over four years from (Mar 
1969-May 1973) following which their records were analyzed 
for moving violations and compared with licensing examina- 
tion test scores. A suhpopulation of 5,848 drivers received at 
least one moving violation during that time, and 1,048 had 
been involved in an accident. The violation types* and cumu- 
lated violation points were compared with errors in driving 
knowledge as measured by Conley's written driver license ex- 
amination. The driver licensing procedure emphasized elimina- 
tion of drivers who would supposedly be risk drivers. Chi- 
square and Pearson Product Moment Correlation analysis 
yielded few patterns of significance where knowledge was a 
valid predictor of subsequent traffic violations at the 90% con- 
fidence level. Other potential predictors, such as sex and 
source of driver education, also proved fruitless. The overall 
conclusion was that there is no consistent pattern of 
knowledge, sex of the driver, or source of education to sug- 
gest predictability of moving traffic violations. These results 
point out the need to reevaluate current pencil and paper tests 
as valid determinors of the readiness of an individual for a 
driver's license. 

by John A. Conley; Russell Smiley 

Puhl: Human Factors v!8 n6 p565-73 (Dec 1976) 

1976; 5refs 

Availability: See publication 
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HIGHWAY FOG. VISIBILITY MEASURES AND 
GUIDANCE SYSTEMS 

Three analytic models of visibility through fog, based on the 
detection of a stopped vehicle in a through lane of a freeway 
under different lighting conditions, are the basis for develop- 
ment of a visibility index. The fog visibility index, for which 
"instrument" visibility (or extinction coefficient) and ambient 
light level arc inputs, is calibrated and validated by computer 
simulation studies and a series of on-road tests in fog. Analy- 
sis, corroborated by on-road tests in fog, shows that driver 
performance is not seriously degraded until the visibility drops 
below approximately 600 feet in daylight, although the driver 
is deprived of some useful visual information at less dense fog 
levels. Limited tests on closed-circuit television driving simula- 
tor demonstrate successful simulation of fog. Tests indicate 
that the reaction and perception time of a reasonably alert 
driver in fog is about 1.4 seconds, which is less than the time 
normally used in stopping distance calculations. Of available 
fog-measuring instrumentation, the scatter types of instrument 
appear to be the most suitable for general highway fog use, 
although they are not as accurate as transmissorneters. All cur- 
rently available instruments measure a limited sample of fog; 
therefore single-device installations are subject to gross errors 
in patchy fog and bank fog. Variable-message signs can be ef- 
fective as fog countermeasures. Lane-marking "pancake" 
lights are potential guidance aids. To provide indication of lane 
blockage, a more serious ha/.ard, lights along the center of the 
lane are necessary. Simple and complex guidance systems may 
be economically feasible in conjunction with freeway surveil- 



fog. Appendices include: analytic model development and fog 
model parameters; on-road test operations and instrumenta- 
tion; data on safe stopping speed; driving simulator study; fog 
measurement techniques; highway fog countermeasures sum- 
mary; and performance degradation caused by visual search. 

by William H. Heiss 

Sperry Rand Corp., Great Neck, N.Y.; Transportation Res. 

Board, National Res. Council, 2101 Constitution Ave., N.W., 

Washington, D.C. 20418 

Rept. No. NHCRP-171; 1976; 53p 27refs 

Proj. SP-5-6A. 

Availability: Transportation Res. Board, National Acad. of 

Sciences, 2101 Constitution Ave., N.W., Washington, D.C. 
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TRANSPORTATION REQUIREMENTS FOR THE 
HANDICAPPED, ELDERLY, AND ECONOMICALLY 
DISADVANTAGED 

Problems of the transportation disadvantaged are inability to 
transport themselves, lack of access to public transportation 
systems and physical incapacity to use those systems. An in- 
creasing percentage of the elderly transportation market con- 
sists of persons 75 years or older, indicating the need for 
design elements that do not mitigate against the less physically 
mobile or agile. Rural southern and inner-city areas present the 
highest demand for transportation systems accommodating the 
disadvantaged. Analyses of trip purposes show personal busi- 
ness, shopping, medical care, social services, and work as the 
most common travel reasons. The private automobile is the 
mode of preference due to its personalized service, comfort, 
and convenience in part. Public transit systems have provided 
special fares, routes, schedules, and design features for the 
transportation disadvantaged. Special service experiments such 
as reverse-commute systems for inner-city residents and struc- 
tural modifications to equipment and facilities have been in- 
stituted. School buses are not a good resource due to statutory 
restrictions, limited availability, and basic design. Although 
taxis and private automobiles are preferred for transportation, 
cost restricts their viability. Special systems should provide a 
mix of personalized service and/or demand-responsive service. 
Existing facilities and support systems of local government 
and public transit as well as private sources should coordinate 
and use existing program funds as much as possible for 
development of better services. Coordination is advised 
between agencies needing transportation for their clients and 
transportation systems/providers. Transport system purchas- 
ing, site location of social services, funding and user restric- 
tions should be integrated in systems planning. Differences in 
the handicapped population must be taken into account. 
Research for systems planning must consider these dif- 
ferences, as well as rider patterns and transportation demands. 

Transportation Res. Board, National Res. Council, 2101 
Constitution Ave. N.W., Washington, D.C. 20418 
Rept. No. NCHRP-Synthesis-39; 1976; 68p 68refs 
Proj. SP-20-5, Topic 6-07. 
Availability: Corporate author $4.40 
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AN INVESTIGATION OF SITE EFFECTS ON 
ROADSIDE MEASUREMENT OF TRUCK NOISE 

Multimicrophone measurements of the passby noise emissions 
from three dedicated multiaxle trucks and from transient 
trucking were made at nine highway sites and one standard 
(SAE-J366b) measuring site of varied unobstructed configura- 
tions in and around Fort Wayne, Ind. Tabulations of peak 
RMS noise levels, curves of A-weighted noise levels versus 
offset distance, graphic noise level time history recordings, 
and 1/3-octave frequency spectra versus offset distance for 
selected events are intended as technical background to help 
define the requirements for the procedures to be used to mea- 
sure truck noise at highway enforcement sites and to help 
define standard sites as well as noise level adjustments for an 
acceptable nonstandard site. Corrections have to be made to 
measured noise data to account for the physical makeup of the 
measuring site; a site should be categorized as soft or hard. 
Actual height correction factors will vary for each offset 
distance of microphones. Perhaps test sites should be further 
subdivided in order to better describe their characteristics. 

by Edward J. Rickley; Robert W. Quinn 

U.S. Dept. Transportation, Transportation Systems Center, 

Kendall Sq., Cambridge, Mass. 02142 

Rept. No. DOT-TSC-OST-76-6; 1976; 176p 

Availability: NTIS 



cipal parameters governing the performance of pressure-wave 
superchargers are exhaust gas temperatures, rotational velocity 
and charge-air volume flow. Application of the system neces- 
sitates changes from the traditional types of injection systems, 
mounting and low-pressure ducts. Test experience has shown 
better driveability due to less gear changes and fuel consump- 
tion, speed increases, better uphill acceleration, more time 
between overhauls, and better performance for diesel powered 
passenger cars. The large bulk volume and weight of the 
system cause mounting problems with small, high speed en- 
gines. Belt drive limits the locations at which the device may 
be mounted on the engine. All flow resistances from the intake 
filter must be kept as low as possible. The cell wheel and 
reciprocating sonic waves produce a characteristic noise. High 
brake mean effective pressure and high torque are available 
throughout the engine speed range with very little exhaust 
smoke. Response time for acceleration is short because su- 
percharging pressure builds very quickly, resulting in low 
smoke intensity. 

Publ: Automotive Engineering v85 n2 p22-7 (Feb 1977) 
1977 

Based on SAE papers 750335, "Comprex Supercharging of 
Vehicle Diesel Engines," by Peter K. Doerfler, and 750334, 
"Experience with Comprex Pressure Wave Supercharger on 
the High-Speed Passenger Car Diesel Engine," by E. Eisele, 
H. Hiereth, and H. Polz. 
Availability: See publication 
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PRESSURE- WAVE SUPERCHARGING 

Pressure-wave supercharging is an alternative to turbocharging 
and mechanical supercharging. The operating principle in- 
volves a gas-dynamic pressure exchanger which transfers pres- 
sure energy from one gaseous working medium to another by 
a pressure-wave process. The media are working against one 
another while moving axially in a cylindrical shell, without 
mechanical separation. The process is governed by connecting 
the ends of the cell to different gas channels or recesses in a 
certain cyclic sequence. In these channels the gas pressure 
remains constant, the pressure-wave process taking place only 
within the cell. Speed of the pressure waves is that of sound, 
thus a function of temperature only. The process works 
properly only at a unique cell speed. The pressure-wave 
process is designed to end by restoring the initial conditions in 
a cell and can thus be regarded as a single cycle of a 
reciprocating process. When the working cell is placed on a 
wheel in axial position the process is repeated with each 
revolution. For continuous flow in the channels and optimal 
utilization of the rotor similar cells are located around the 
rotor. Design components are casings, rotor and jacket, rotor 
support, drive and cold start valve. Performance has improved 
with increased compression efficiency due to lower charge-air 
temperatures. Excellent smoke values are obtained, with prac- 
tically no smoke limit on engines at low speed. At 10,000 feet 
elevation there is a 7% power loss at rated conditions and a 
lOCr decrease in maximum torque. Cold start and cleanup 
process is short and efficient. Engine response to load changes 
presents problems in that decrease in injection rate causes 
poor acceleration of the turbocharger wheel which, combined 
with poor stationary engine torque at low speeds provides un- 
satisfactory engine response. Acceleration smoke is signifi- 
cantly decreased for aftereooled DI engines relative to tur- 
bocharged versions. Exhaust gas recirculation (EGR) is very 
low for all operating conditions except lower idle. The prin- 
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MODERN GASKETS: A SEAL OF APPROVAL 

New material options and design elements in modern gaskets 
include formed-in-place (FIP) gaskets. Gaskets, which are 
characterized by the nature of their initial formation and their 
long-term integrity, require a certain amount of impermeabili- 
ty, conformability, resilience, and water resistance. Impermea- 
bility and conformability are most important in establishing the 
initial seal. Long-term integrity depends on creep relaxation of 
gasket material, a phenomenon which leads to lowering of 
bolting force and decrease in flange pressure. Testing should 
evaluate sealability, compression, and creep relaxation. Scala- 
bility tests include electromechanical tests or use of ASTM 
standard fuels, water or air as fluids. Compression evaluation 
gives indication of acceptable flange surface characteristics 
and tolerance necessary to obtain seal of a given integrity. 
Creep relaxation test results are expressed in terms of percent- 
age of original thickness; a direct relationship between 
gasket's thickness and tendency to creep is established. Gasket 
material options include: paper, cork, asbestos, new 
synthetics, and FIP materials. Each has ad- 
vantages/disadvantages, for example, cost, manufacturing 
process and seal performance. Three new gasket material op- 
tions include densified, embrossed material, densified across 
most of its width with raised ridge formed by compacting ad- 
jacent 'flat' to bring about a reduction in creep relaxation. 
Second option is room temperature vulcanizing (RTV) silicone 
rubber used for FIP gaskets; these exhibit tough rubber-like 
characteristics and good temperature resistance. The third 
material is FIP anaerobic, with a curing mechanism opposite 
to that of RTV's. FIP gaskets differ in sealing mechanism 
from present varieties. They are applied as liquids and tend to 
allow metal-to-metal contact along the flange interface; gasket 
compression per se is not an important element in sealing 
mechanism. The crucial parameter with FIP materials is flange 
separation pressure, the minimum pressure required to 
separate flanges and degrade the seal. Pressure is lower with 
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FIP seats than with pre-cut seals, therefore other means are 
used to maintain integrity of the seal such as fillers, adhesives, 
or flange geometry. FIP gaskets are attractive mainly because 
they don't cost much. Stenciling, tracing, and screen printing 
are principle methods of applying FIP compounds. 

Puhl: Automotive Engineering v85 n2 p28-34 (Feh 1977} 
1977 

Presented at Annual Meeting, 28 Feh-4 Mar 1977. Based on 
the following SAE papers (in SP-415): 770069, "A Unique 
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Availability: See publication 
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DESIGNING FOR CORROSION PREVENTION 

CoiTosion, an electrochemical phenomenon occurring when an 
electrical current passes between two metal sites of different 
electrochemical potentials via a metallic path and conductive 
liquid path, can be prevented by design disruption of electrical 
continuity through the metallic or solution path, or decrease of 
the electromotive driving force between the sites. Metal work- 
ing and processing operations which can affect metal surfaces 
affect corrosion susceptibility. Surface variations tend to have 
their greatest effect on corrosion initiation, whereas the en- 
vironment, such as oxygen, geographic area, or air pollutants 
relates to corrosion rate by affecting conductivity of the liquid 
path and rates of reactions at the electrodes. Types of corro- 
sion are either localized or uniform/general, including: pitting, 
crevice, galvanic, intergranular, stress, exfoliation, dealloying, 
fretting, and corrosion fatigue. Crevice and galvanic corrosion 
are particularly significant to the designer. All materials 
discussed have advantages and disadvantages for corrosion 
susceptibility: aluminum; copper; iron and steel; stainless 
steel; magnesium; and zinc. Methods of retarding corrosion by 
interference with electrochemical process include use of a bar- 
rier metal to separate metal from corrosive environment; 
change in characteristics of metal surface through a surface 
reaction which makes it less susceptible; and contact with 
another metal which will corrode sacrificially to protect the 
metal of interest. Available coatings are electroplate; immer- 
sion; hot dipped; cementation; cladding; spraying; vapor 
deposition; conversion; organic (varnish, for example); and 
petroleum base. Design configuration to control corrosion 
necessitates attention to joints and faying surfaces; closed sec- 
tions and entrapment areas; trim moldings and decorative 
parts; part configuration; electrical parts; and liquid passages 
and reservoirs. Design diagrams, preferred and to be avoided, 
are included. Engineering design based on sound corrosion 
principles must take into account materials, operational 
procedures, plant facilities and people. A list of steps for 
preventing different types of corrosion is provided. 

Puhl: Automotive Engineering vH5 n2 p36-43 (Feh 1977) 
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LAMBDA-SOND: COMPLETE EMISSION CONTROL? 

Volvo's Lambda-Sond system exemplifies three-way exhaust 
catalysis, a downstream treatment of exhaust emissions. 
Downstream treatment of exhaust emissions offers potential 
for reducing pollution at the tailpipe without drastically affect- 
ing the combustion process inside the engine; it does not 
require exhaust gas recirculation or other pollution control 
measures. Volvo's three-way conversion, introduced as part of 
its 240 Series California cars, is combined with a close j-loop 
controller operated by an oxygen sensor located in the exhaust 
manifold. Lambda represents the equivalence ratio of an 
air/fuel mixture; Sond means sensor. Efficient three-way cata- 
lytic conversion requires extremely precise control the air/fuel 
(A/F) ratio. The lambda sensor gives an indication of whether 
the inlet A/F ratio is richer or leaner than stoichiometric. The 
sensor transmits a nonlinear voltage to an electronic module 
which converts it to a control signal operating a continuously 
oscillating valve in the fuel line. By modulating the on/off bias 
time, this frequency valve adjusts the differential pressure 
over metering slots in the fuel distributor of the injection 
system. The resulting speed of response and accuracy of mix- 
ture preparation ensure that exhaust gases fed to the converter 
are within its narrow window of operation. Achieving a 
balance of mechanical strength and thermal shock resistance 
was a research problem solved by use of yttrium dioxide as an 
electrolyte stabilizer. The sensor's gas tight seal and electrical 
integrity are achieved via graphite sealing. In the electronic 
system, sensor voltage is compared with a reference signal to 
produce the integration output. This signal in turn modifies a 
triangular wave which regulates the frequency of the oscillat- 
ing fuel-pressure control valve. Regulation speed employs a 
high-rate correction for low-speed operation, incorporating a 
time delay. The catalytic converter has a 5:1 mixture of 
platinum and rhodium mounted beneath the vehicle floor. A 
slight improvement in fuel economy is predicted. Lambda- 
Sond cars are powered by Volvo's 2.1L (130-cu in) four 
cylinder engine. A new lambda sensor is required at 15,000 
mile intervals, costing approximately $15. The engine is rated 
at 101 hp at 5200 rpm and delivers 111 ft-lh of torque at 2500 
rpm. Fuel economy tests yielded better than 18 nipg in the city 
and 25-30 mpg on the highway. More development of three- 
way catalysis is deemed necessary to achieve cost-effective- 
ness for an extended range of engines; for example location of 
the oxygen sensor on a V-8 engine. Rhodium supply may pose 
a problem in the future. Further production problems include 
compatibility with conventional carburetion and cost-effective- 
ness of fuel injection. However the feasibility of sensor-con- 
trolled three-way catalysis has been demonstrated by Volvo. 

Publ: Automotive Engineering v85 n2 p45-51 (Feb 1977) 
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AUTOMOTIVE ENERGY EFFICIENCY PROGRAM. 
PAPERS PRESENTED AT THE PROJECT 



CAMBRIDGE, MASS. 

The Project Coordination Meeting of the Automotive Energy 
Efficiency Program (AEEP), working papers of which are 
presented, was intended to assess the capability of the au- 
tomotive industry to significantly improve the fuel economy of 
production vehicles and to assess the related socioeconomic 
effects; progress to date is reported and future plans of the 
AEEP are given. Subjects of the papers include the following: 
auto weight reduction; automobile tire rolling resistance; tire 
rolling loss; bus aerodynamic add-on devices; validating au- 
tomobile drivetrain modifications that improve fuel economy; 
automotive powerplants; effect of variations in emission con- 
trol systems on automotive fuel economy; performance 
evaluation criteria for lean operating conventional spark-igni- 
tion engines; engine control parameters; hybrid vehicle 
technology; satisfying automotive fleet fuel demand and its im- 
pact on the oil refining industry; lithium/sulfur batteries for 
automobiles; highway vehicle retrofit; automotive manufactur- 
ing assessment; data base of the U.S. automobile service and 
repair industry; manufacturing technology; automobile 
scrappage and recycling; modeling vehicle miles of travel; 
driver aid devices for improved fuel economy; automobile 
market dynamics; resource accounting for advanced vehicle 
scenarios, task force on motor vehicle goals beyond 1980; au- 
tomobile fuel economy as a function of changes in subsystems 
and duty cycles; automotive fuel fuel flowmeters; alternative 
roles of the automobile; methyl alcohol as a vehicle fuel ex- 
tender; hot-gas engine; the flywheel automobile; and transient 
emissions modeling. 

by Harold G. Miller, chairman 

U.S. Dept. of Transportation, Transportation Systems Center, 

Kendall Sq., Cambridge, Mass. 02142 

Kept. No. DOT-TSC-OST-76-1; 1976; 317p refs 
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COMPUTER ANALYSIS OF ANTILOCK SYSTEM 
PERFORMANCE IN THE BRAKING OF 
COMMERCIAL VEHICLES 

Computer simulation is used to analyze the braking per- 
formance of commercial vehicles equipped with antilock 
systems, along with a technique for measuring the pressure 
modulation characteristics of antilock systems. A subprogram 
synthesizes antilock system performance within the framework 
of a large-scale digital computer simulation of the braking of 
trucks and tractor-semitrailer vehicles. Analysis is limited to 
truck braking performance on good, dry surface. Study 
methods include laboratory testing of antilock systems, mea- 
surement of vehicle parameters and braking characteristics, 
and computer simulation. Comparisons between measured and 
calculated vehicle performance indicate the validity of the 
computerized analysis. Much of the difference in braking per- 
formance between the loaded and unloaded configurations is 
directly attributable to the smaller front brakes which clearly 
contribute a much smaller percentage of braking effort during 
the loaded stops. The braking performance is relatively insen- 
sitive to apparently reasonable variations in the antilock logic. 
The interaxle load transfer variation, resulting in a greater 
amount of load on the front tandem axle, increased braking 
performance by retarding cycling on that axle. This testing 
method can be used to check for conformity to U.S. Federal 
Motor Vehicle Safety Standard No. 121 (FMVSS 121). Appen- 



parameter variation results. 

by P. S. Fancher; C. C. MacAdam 

University of Mich., Hwy. Safety Res. Inst., Ann Arbor, 

Mich. 
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PERSONALITY FACTORS IN HIGHWAY 
ACCIDENTS 

Personality factors such as emotional immaturity, irresponsi- 
bility, asocial and antisocial tendencies, disturbed history 
(such as unhappy childhood, delinquency, family disruption, 
uneven work record) and problems in adjustment are corre- 
lated with incidence of highway accidents. Frame of reference 
is clinical, including normal and abnormal behaviors. Age is 
the only nondynamic variable used because it is one of the 
higher correlates of accident frequency. For normal personali- 
ties, characteristics related to highway accidents can be 
viewed as an age-specific pattern which is expected to change 
as maturation proceeds. Studies on personality factors in rela- 
tion to highway accidents which compared 'normal' and 
'extreme' sample populations are reviewed, including per- 
sonality characteristics which correlated highly with accident 
incidence. Reaction to stresses which are external or personal 
rather than driving-related can influence accident occurrence. 
The concept of accident-proneness is discussed as a significant 
but inconstant variable. Inconstancy of all personality factors 
makes them difficult to measure and correlate with highway 
accidents, even though they have shown significant influence 
on accident incidence. 

by Frederick L. McGuire 

Publ: Human Factors v!8 n5 P 433-9 (Oct 1976) 
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UNDERSTANDING SUSPENSIONS. PT. 2 

A list of priorities is the basis for discussion of various rear 
suspension systems. Priorities state that the system keeps car 
tires in contact with road surface; wheels should be able to 
move up and down as far as possible (generous suspension 
travel); components should be light to facilitate wheel move- 
ment, spring and shock absorber control; wheels should not 
steer in and out as they move up and down (bump steer); and 
advantages and disadvantages of independent suspensions 
should be weighed. Cost is the main advantage of a standard 
rear suspension, a live rear axle attached to the car with a pair 
of leaf springs. Leaf springs do not handle some demands very 
well, for example, weight of car, axle driving and braking 
torques. Coil springs carry weight of the car better hut require 
other means of locating axle. Most common coil spring 
suspensions are 4-link and 5-Iink. A better way to locate live 
suspension is torque-tube, which transfers braking forces into 
the chassis, therefore providing longitudinal location. Solid 
axles work best in front-wheel drive cars. Live rear axles have 
inherent disadvantages such as space requirement. Indepen- 
dent rear suspensions function best with upper and lower con- 
trol arms, however cost is high. Strut type independent 



38 



ninu wncn U LUiquc ui muiciing luuu i.-> ci(j(incu LU n. i uc 

semi-trailing arm is the most used independent suspension. Its 
geometry is determined hy location of the pivot axis in relation 
to the wheel. Structure and economic advantages include sim- 
plicity, strength and durability; geometric disadvantages in- 
clude jacking effect and hump steer. Its disadvantages are ac- 
centuated hy use of large-section, stiff sidewall tires. Semi- 
trailing arm suspensions are a development of swing axles. 
Two examples of good rear suspension designs are presented: 
deDion (used in Alfa Romeo Alfretta and Astor Martin); and 
hent tuhular training arms welded to a T-shaped cross piece 
(used in VW Rabbit and Scirocco.) 

hy Don Fuller 

Puhl: Road Test v!3 n5 p62-7 (May 1977) 

1977 

Availability: See publication 
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PUSH OR PULL? 

Drivers are advised on precautionary measures to take during 
car breakdowns. Push-starting is not possible on many 1965 
and newer model U.S. cars with automatic transmissions 
because they have only one transmission pump to supply the 
necessary hydraulic line pressure needed to operate the clutch 
and hand pistons. Transmissions may be damaged in the at- 
tempt to push-start, due to lack of oil pressure. It can be dan- 
gerous because power steering and power brakes do not func- 
tion unless the engine is on. Most 1964 and earlier model cars 
with automatic transmissions can be push-started as well as all 
manual transmission cars. Pushing cars, except to remove 
them from roads, is illegal in most states. Jumper cables on al- 
ternator-equipped cars should be hooked first to the booster 
battery, connecting positive to positive and negative to nega- 
tive. Before having a car towed, driver should check to see 
that parking brake is off; transmission is in neutral; rear axle 
operates correctly; and towing attachment is on a main struc- 
tural member of the frame rather than bumper or bumper 
bracket. Different towing methods used for various types of 
car damage are outlined. Safety precautions while towing, for 
example vacating towed vehicle and preventing damage by 
scraping are important. Pushing or towing by car rather than 
tow truck involves risk of costly bumper damage. Communica- 
tions signals should he arranged. Headlights should be used 
and braking applied carefully. Stick-shift transmissions should 
be in second gear with clutch release at 15 mph; automatics 
shifted into drive at 15 mph. Hand and electronic signals and 
other cautionary measures are recommended. Heavy nylon 
cable or strap are recommended more highly than chains as 
emergency towing devices. Ten to 12 feet of space should be 
allowed, using signals, lights, and gentle braking. 

Puhl: Driver vl() n9 p!4-9 (Feb 1977) 
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THE RECALL SPECTRE: ENGINEERS ON THE SPOT 

Of sixty million vehicles recalled since 1966 for safety and 
emissions purposes, only 1.2 to 3 million had actual defects. 
Federal administration and regulatory agency standards affect 
recall stipulations and procedures. Most recalls (52.4 million) 
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to 3% range. Although the number of safety related recalls is 
declining for domestically produced vehicles, NHTSA officials 
claim that two-thirds of all cars with safety defects are due to 
faulty design and engine work, with the remainder attributable 
to quality control laxities. Auto industry engineers' relation- 
ship with NHTSA's Office of Defects Investigation (ODD is 
discussed, including a recount of NHTSA's inception in 1966. 
ODI serves as a clearinghouse for consumer complaints and 
component investigation, often relaying complaints to the auto 
manufacturers which allow them to correct problems at early 
stages. Congressional pressure is applied to the auto industry, 
and to NHTSA for its lack of current standards evaluation; 
backlog of investigations; and insufficient data base. General 
Motor's motor count case of 1971 is discussed as the largest 
design recall campaign. EPA recalls on exhaust emissions 
problems totaled 1.4 million vehicles in 1976. The case against 
Chrysler involving excessive carbon monoxide emissions cen- 
ters on design of idle screw; idle adjustment limiter cap: and 
tapping procedures. Emissions system inspections are en- 
couraged by EPA; New Jersey has the only statewide program 
at present. The largest emissions related recall was of Ford 
cars and light trucks in 1973-74. The Office of Consumer Af- 
fairs, currently without enforcement, acts as an advisory agen- 
cy and funnels letters, the majority of which concern car com- 
plaints, from consumers to appropriate government agencies. 

by Erwin Maus, 3rd 

Publ: Ward's Auto World v!3 n3 p40-4, 45-6 (Mar 1977) 
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SAE MATERIALS MENU MIXES REALITY AND 
DREAMS 

Schedule and topics of SAE's 1977 International Engineering 
Congress and Exposition are reviewed. Materials presenta- 
tions, numbering over 100, emphasize lightness and corrosion- 
resistance. Innovative materials such as special composites 
and carbon fibers in epoxy and polyester matrices will be 
discussed. Lightweight material substitutes being developed 
have potential for reducing component weights hy 70 r ; or 
more with projected cost effectiveness. Presentations will be 
made by auto manufacturers' engineers, researchers, and 
materials suppliers. Numerous SAE sessions cover aluminum 
stampings and castings, plastic moldings and stampings, high 
strength steel parts and also lightweight powder metal, xinc, 
iron, and magnesiom components. Some presentations provide 
background for materials changes planned for 1978, 1979, and 
1980 cars. New brake system components made of aluminum 
and cast iron will be introduced. Increased use of plastics and 
alloys for various vehicle parts will be a topic of many presen- 
tations, though widespread use of composite materials is not 
projected before the 1980's, mainly due to cost considerations. 

by Al Wrigley 

Publ: Ward's Auto World v!3 n3 p48-53 (Mar 1977) 

1977 

Availability: See publication 
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Schedule, scope of topics and projected attendance are 
discussed for SAE"s 1977 congress and exposition in Detroit. 
Transportation, energy, and regulation are major themes of the 
international convention. Two international conferences on 
transportation, energy, government regulation and business op- 
portunities; and automotive materials are slated. Two-thirds of 
the scheduled presentations relate to energy and regulation: 
how to lighten cars and optimi/.e powerplants for lower energy 
consumption. Electronics engineers will focus on the need for 
more precise control of the uir/fuel ratio. Computer programs 
for optimi/.ation of engine fuel economy will be included. New 
forms of engine and vehicle test data will be presented. New 
engine designs such as the Audi 100 engine and a working 5- 
cylinder, variable-displacement gasoline engine will be demon- 
strated. Volvo's Lambda Sond System, a milestone in emis- 
sions control development, is a speech topic. Other discus- 
sions on exhaust emissions analysis are slated. CB radios as 
accident-reduction and traffic control mechanisms will be 
presented. Other discussion headings include vehicle com- 
ponent design; transmission modifications; traffic safety; and 
occupant restraint systems. Experimental vehicles, future driv- 
ing conditions, and sports cars are also speech topics. 

by Gary L. Witzenburg 

Puhl: Ward's Auto World v!3 n3 p56-8, 61 (Mar 1977) 
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MEASUREMENTS OF THE LONGITUDINAL AND 
LATERAL TRACTION PROPERTIES OF TRUCK 
TIRES 

A mobile dynamometer has been developed to permit mea- 
surement of the longitudinal and lateral shear force behavior 
of commercial vehicle tires on actual paved surfaces. It con- 
sists of a tractor semitrailer vehicle which exposes a heavy 
truck tire to controlled conditions of vertical load, velocity, 
and lateral or longitudinal slip. Data are presented descriving 
various traction properties of truck tires. Data relevant to 
heavy truck braking cover the longitudinal force response to 
longitudinal slip, as influenced by velocity, tire load, and pave- 
ment selection: data relevant to cornering cover the side force 
response to angular slip, as influenced by velocity and vertical 
load. The experimental repeatability of longitudinal traction 
measurements depends more on pavement uniformity than on 
the stationary nature of innate tire properties; for lateral trac- 
tion measurements, repeatability is affected by test-induced 
wear. Tests were performed on dry surfaces only; further 
work should be in the area of wet traction performance. 

by R. D. Ervin 

University of Michigan. Hwy. Safety Res. Inst., Ann Arbor, 

Mich. 

Puhl: Proceedings. Institution of Mechanical Engineers 30/76 
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Friction materials which constitute drum brake linings and disc 
brake pads in automotive brake systems are discussed in terms 
of survivorship curves, which describe statistically the life 
histories of large numbers of apparently identical components 
in service. Early failure of a component because of a defect in 
its as-manufactured condition (infant mortality) is rare because 
materials and processes are carefully controlled and final- 
product inspection figures are rigorous. Random failure 
generally occurs only under highly abusive braking conditions. 
Durability or wear resistance is now being studied with a view 
to the manufacture of friction materials having a longer ser- 
vice life. Higher quality friction materials are expensive but 
should constitute a significant cost saving to the vehicle owner 
because of their greater durability. Five types of wear 
mechanisms are discussed: thermal, abrasive, adhe- 
sion/tearing, fatigue, and macroshear. Quantitative studies of 
these mechanisms are now in progress. 

by W. M. Spurgeon; A. R. Spencer 

Publ: Bendix Technical Journal v2 n3 p57-66 (Autumn 1969) 
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EVALUATION OF COMMUNITY PROGRAMS 

Given that alcohol is implicated as a causal factor in driver 
and pedestrian traffic fatalities, evaluation is made of commu- 
nity loss reduction programs and recommendations are offered 
for selected community efforts to ameliorate the effects of al- 
cohol consumption on traffic fatalities. Alcohol consumption, 
as a contributary cause of injuries, cannot be controlled as 
successfully as can necessary conditions for injury, such as 
vehicle design. For example seat belts, steering assemblies, 
motorcycle helmets and roadside objects have been proven as 
accident-reducers. Law enforcement control of alcohol-con- 
suming drivers by means of breath testing and arrest has had 
at best temporary effects on traffic fatalities in the U.S. and 
Europe. Advertising campaigns, education and rehabilitation 
also show neutral or adverse effects on accident rates. Higher 
crashworthiness standards for vehicles and creation of non- 
lethal roadside environments should be given higher priority 
than community programs which focus on behavioral process 
modifications. 

by Leon S. Robertson 

Insurance Inst. for Hwy. Safety, U.S.A. 

1977; 17p 31refs 

Presented in Seventh International Conference on Alcohol, 
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AUTOMOBILE INSURANCE LOSSES. PERCENTAGE 
OF COLLISION COVERAGE CLAIMS WITH 
ASSOCIATED INJURY CLAIMS FOR 1974 AND 1975 
MODELS 

Insurance data show that various 1974 and 1975 private pas- 
senger vehicle models vary considerably in the extent to which 
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collision coverage claims for crash damage to them are as- 
sociated with medical coverage claims for injuries to their oc- 
cupants. Results are based on collision coverage insurance 
claims for vehicle damage and first party medical coverage 
claims for injuries. Two types of first-party injury coverages 
used are: me?ical payment coverages from most of the U.S., 
and "no-fault" personal injury protection coverages from 
Florida and New Jersey. Detailed descriptions of injury 
coverages are given in appendices. Percentages of collision 
coverage claims with associated injury claims are presented 
separately for vehicle market classes and body styles within 
market class, and also for those individual vehicle series with 
sufficient exposure to have accumulated enough claims for in- 
clusion. Results are based on a total of 26,191 collision 
coverage claims with 3,089 associated injury claims for 1974 
models; and 12,332 collision coverage claims with 1,338 as- 
sociated injury claims for 1975 models. Percentages of as- 
sociated injury claims under the personal injury protection 
coverages are, in general, lower for the 1975 models than the 
corresponding 1974 models. A pronounced inverse relationship 
is seen in both model years between vehicle size and percent- 
ages of collision coverage claims with associated injury claims. 
The smaller and shorter the vehicle wheelbase, the greater the 
frequency of injury claims. As sixes of collision coverage 
claims increase, percentage of associated injury claims in- 
creases dramatically, particularly for larger collision claim 
sizes. Among the four major market classes are: subcompact, 
compact, intermediate and full sixe. Full size models had the 
lowest percentage of associated injury claims and subcompacts 
the highest. Collision coverage claims are for larger amounts 
for subcompacts in both years, compared with full size 
models. This study and a variety of other sources, including 
insurance data, document the substantially increased risk of 
occupant injury in crashes as sixes of their vehicles decrease. 
Suhcompacts have higher collision coverage claim frequencies 
and claim si/.es than full sixe vehicles. Appendices include 
sources and nature of data used; and working definitions. 

Highway Loss Data Inst., Watergate 600, Washington, D.C. 
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SYSTEM SAFETY/RISK ANALYSIS TECHNIQUES 
APPLIED TO MOTOR VEHICLES AND RAPID 
TRANSIT SYSTEMS 

.Safety analyses of a number of ground transportation systems 
performed by Boo?., Allen and Hamilton since 1969 are 
directed at the automobile, transit bus, and rapid rail transit 
system. Fault tree analysis techniques are used to measure 
loss resulting from each type of accident in terms of accident 
frequency and severity. Fault tree analysis techniques are use- 
ful in setting safety requirements and goals for new equipment 
designers and system managers. Prioritix.ation of safety 
requirements and goals are obtained through effects or cost 
benefit analyses. Safety analysis of automobiles is confined to 
component degradation as a causation factor in automobile ac- 
cidents. Fault tree analyses aid identification of potential relia- 
bility, maintainability, quality control and configuration 



overall 30% reduction in safety related costs for transit buses. 
Two major outputs are derived from rapid rail transit system 
analysis: safety criteria, and a system safety program for fu- 
ture design and development of such systems. Various applica- 
bilities for cost tree analyses are mentioned. 

by James A. Mateyka; James Talley 
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GENERAL DETERRENCE AND POLICE 
ENFORCEMENT: EFFECTIVE COUNTERMEASURES 
AGAINST DRINKING AND DRIVING? 

Literature on attempts to deter drinking and driving is 
reviewed. Deterrence effectiveness depends on public support 
and understanding of DWI (drinking while intoxicated) laws, 
and more efficient law enforcement by police. Primary and 
secondary strategies, including education and law enforcement 
are needed to have an impact on the impaired driver problem. 
Evidence does not support the belief that severe penalties will 
deter the majority of potential drinking drivers. The concepts 
of objective and subjective estimates of apprehension risk are 
discussed. Studies aiming to investigate relationship between 
police enforcement and general deterrence of certain driver 
behaviors, including impaired driving, are reviewed. Research 
priorities include: studies to determine the impact of various 
enforcement practices, such as roadside breath testing, on 
drinking and driving; and extent to which the enforcement rate 
must be increased to achieve general deterrence. 

by Pamela Koza Ennis 

Publ: Journal of Safety Research v9 nl pl5-25 (Mar 1977) 
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BEHAVIORAL OBSERVATIONS AND THE 
PEDESTRIAN ACCIDENT 

Analysis of pedestrian accident records from Portland, Dreg, 
identifies signalized intersections as a location for numerous 
pedestrian accidents. The behavior of 107 pedestrians in such 
locations is submitted to observational analysis. Findings show 
that accidents frequently occur on the near side of the street 
within the crosswalk. Cars travelling straight ahead are more 
frequently involved in pedestrian accidents than those turning 
left or right. Failure to obey crossing signals and tendency to 
follow behavior or other pedestrians are observed behaviors 
which affect accident incidence. Behavior can be categorized: 
the categories can be reliably used by independent observers: 
and analysis of the categories can describe or identify poten- 
tially unsafe behaviors. Proper development of field observa- 
tional methodology improves the opportunity to understand 
and reduce pedestrian accidents. 

by Roger D. Jennings: Mary A. Burki: Burton W. Onstinc 
Publ: Journal of Safety Research v9 nl p2(S-33 (Mar 1977) 
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ACQUISITION OF INDIRECT VISION 
INFORMATION BY NOVICE, EXPERIENCED, AND 
MATURE DRIVERS 

Driver behavior in obtaining information through rearview mir- 
rors and direct looks to the rear scene is recorded for four 
vehicle mirror systems. Three novice, three young ex- 
perienced, and three mature drivers drove each vehicle mirror 
system once on a freeway route and once on a city route. 
Driver glance behavior, as well as the road scene in front of 
and in back of the vehicle, were recorded by television 
cameras. When drivers simply drove straight ahead, the 
amount of time spent sampling the vehicle's left side mirror 
and a fender-mounted convex mirror appeared to be a function 
of the amount of driving experience. Novice drivers and young 
experienced drivers made fewer glances to the left outside 
mirror and convex mirror than did mature drivers. When 
gathering information prior to executing maneuvers (lane 
changes and merges) novice drivers made direct looks in place 
of using the vehicle's mirrors. Mirror glance duration was 
found to be independent of the amount of driving experience. 
It is recommended that methods be developed to teach better 
mirror use habits in driver education curricula. 

by Ronald R. Mourant; Robert J. Donohue 

Puhl: Journal of Safety Research v9 nl p39-46 (Mar 1977) 
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TIRE CALCULATIONS BY THE FIRST LAW OF 
THERMODYNAMICS 

Tire calculations are treated from the energy standpoint. Basic 
tirewall elasticity parameters are determined based on 
anisotropy and heterogeneity of the tires, after which tire 
geometry is described. Energy of deformation of the tirewall is 
disregarded. Tire behavior under external loads is examined, in 
addition to the classic problem of the balanced meridian. 
Minimization of the energy of compressed air in the tire leads 
to a simple theory based on tire contour. Formulas for the cal- 
culation of static load on belted tires are derived and static 
radial deformation investigated. The dependence of important 
structural quantities on the tire geometry is analyzed and an 
optimisation procedure described. 

by F. Koutny 

Research Inst. of Rubber and Plastics Technology, 764 22 

Gottwaldov, Czechoslovakia 
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EMS COMMUNICATIONS DEVELOPMENT; 
HISTORY AND COMMENTARY 

Emergency medical services (EMS) communications systems 
development began with the FCC's first allocation of frequen- 
cies for hospitals and ambulances. Up until the late I960's 
EMS communication systems were virtually nonexistant. Most 
early networks were developed by hospital associations for 
coordination of hospital disaster operations. Many significant 



changes were seeded in 1966. By 1968, ambulance-to-hospital 
communications was growing in importance. More hospitals 
were providing twenty-four hour emergency services. Roles 
and training of paramedics broadened. Advanced life support 
systems were introduced into the U.S. with the aid of biomedi- 
cal telemetry systems. These two separate systems have been 
effectively linked with the aid of Docket 19880 and the 
"common system" approach, by integrating medical communi- 
cation activities. 

by Bruce A. Smith 

Publ: IEEE Transactions on Vehicular Technology vVT-25 n4 
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A COMMON SYSTEMS APPROACH TO 
EMERGENCY MEDICAL COMMUNICATIONS 

Given that response time in prehospital emergency situations 
is a key factor in providing effective emergency medical care , 
telecommunications is a viable way to bridge time and distance 
gaps between victim and hospital. New regulations adopted by 
the Federal Communications Commission provide for coor- 
dination of medical resources into a rapid response system 
through a common systems approach for radio operations in 
the UHF band. Background leading up to new regulations 
(Docket 19880) is described. Docket 19880 was instituted in 
1974, including provisions for 8 UHF frequencies for all mo- 
bile and portable stations, and base and control stations, to He 
able to transmit and receive emergency communications. Cen- 
tral dispatch centers (CDC) are recommended for most effi- 
cient communications. Many local areas have not adopted new 
UHF communications equipment, partially due to cost anc 
shortage of equipment. Many licensees have decided to stay ir 
the 150 MHz band. 

by Herbert W. Zeiler; Thomas S. Tycz 
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EMERGENCY MEDICAL SERVICES SYSTEMS 
DEVELOPMENT: A NATIONAL INITIATIVE 

Passage of the Emergency Medical Services Systems (EMS 5- 
Act of 1973 by Congress has provided the mechanism an 
funds for communities to develop regional EMS deliver 
systems across the U.S. With passage of the EMSS Act, Cor 
gress mandated that Federally funded emergency medical eiir 
programs must address, plan, and implement a "systems iip 
proach" for the provision of emergency response and medic:: 
care. In the EMSS Act, fifteen component requirements huiv 
been identified to assist system planners, coordinators, mi 
operators in their attempts to establish comprehensive, artiii 
wide and regional EMS programs. These components ure 
manpower, training, communications, transportation, facilitio 
critical care units, public safety agencies, consumer participti 
tion, accessibility to care, transfer agreements, standard mecli 
cal record keeping, consumer information and education, clis 
aster linkage, and mutual aid agreements. National progrim 
development, management, legislation, systems evaluation 
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and research are discussed. Basic and advanced life support 
systems are now being implemented in many U.S. communi- 
ties. Advanced life support systems, based on the same 15 
system components as basic life support systems, are used 
mostly in urban communities. They involve more sophisticated 
systems level planning and operations with highly skilled 
paramedics. 

by David R. Boyd 
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PROBLEMS IN EMS PLANNING AND 
COMMUNICATIONS 

Emergency Medical Services (EMS) systems development in- 
volves three critical stages: conceptual planning, implementa- 
tion planning, and operational planning. At the conceptual 
stage a community must establish the geographic area to be 
covered and the department under whose authority and 
responsibility the program will fall. Also at this stage, an esti- 
mated budget should be established, as well as basic structure 
of public education, patient entry into the system, and hospital 
participation. At the implementation planning stage, it is neces- 
sary to determine what can be done within the budget, and 
what areas should be emphasized in the allocation of funds. At 
this time an advisory committee between the doctors, the 
hospitals, and P'MS should be organized to handle the 
problems which can arise from the overlapping of each 
group's function within the system. In the final operational 
planning stage, the actual mechanics of an EMS system should 
he determined, such as training, telephone reporting lines, 
vehicle and hospital equipment and maintenance, salaries, and 
criteria for promotion. Determining the extent of communica- 
tion needs is an important part of the operational planning 
stage. Although problems are inevitable in any EMS system, 
careful initial planning can help alleviate, if not eliminate, ob- 
stacles which may appear in the future. 

by Fred B. Vogt 

Puhl: IEEE Transactions on Vehicular Technology vVT-25 n4 
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AN EVALUATION METHODOLOGY FOR 
MULTIELEMENT EMERGENCY MEDICAL 
SERVICES SYSTEMS 

An evaluation methodology of Emergency Medical Services 
(F.MS) quantitatively relates EMS to statistical data on fatali- 
ties and survivals of injuries. A study of death from injuries 
over time shows that there is a critical time period during 
which noninstantaneous fatalities have a survival potential. 
Nonfatal injuries may have a similar critical time period during 
which injuries could be kept from worsening, but data are not 
available. Survivial rates are difficult to measure, as is lessen- 
ing of suffering. Another problem in evaluating EMS is that 
the geographical, social, political, and economic differences in 
each community and the difficulty of accurately measuring the 
survial rate of patients. Given these complications, the most 



accurate method of determining the effectiveness of an EMS 
system is to measure the effectiveness of each of its elements 
and subelements. The major elements of an EMS system are 
availability and accessibility of the system to the community, 
response time, quality of care and equipment, and the 
system's evaluation and monitoring ability. These elements can 
be divided into five subelements: organization, personnel, 
equipment, operational procedure, and statistics and record 
keeping. Mathematical evaluation procedures give details of 
impact categories, weighting criteria, and grading criteria. 

by Shirl J. Stephany 

National Hwy. Traffic Safety Administration 
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ARIZONA'S RURAL EMERGENCY MEDICAL 
SERVICES COMMUNICATIONS SYSTEM 

In 1972, the Arizona State Legislature established the Division 
of Emergency Medical Services (EMS) within the Arizona De- 
partment of Public Safety (DPS), charging the Director of DPS 
with the responsibility for the establishment, operation, and 
maintenance of the Statewide Emergency Medical Services 
Communications System (EMSCOM). This system was to 
have the capability of providing for intercommunication of all 
law enforcement agencies and personnel, ambulances, ambu- 
lance services and dispatchers, and emergency receiving facili- 
ties and other health care institutions and medical practi- 
tioners. With financial assistance from the U.S. Department of 
Health, Education, and Welfare, the Department of Public 
Safety embarked upon a demonstration program of developing 
an EMSCOM across the northern part of the State of Arizona. 
The primary aim of the program was to find the most effective 
means of providing two-way voice communications between 
the various elements of the EMS system over large geographic 
areas with a very sparse population located in relatively few 
population centers. The full channel UHF system - designed, 
purchased, and installed prior to new EMS frequencies, made 
available by the Federal Communications Commission by their 
rulemaking in Docket 19880 - presented a number of technical 
and operational problems related to radio signal propagation 
characteristics over our large geographic areas and rugged ter- 
rain. Efforts to minimize the geographical signal propagation 
problems resulted in the incorporation of receiver voting - as 
well as associated transmitter selection techniques. Design of 
the dispatch control console incorporated features to allow the 
console operator to communicate with all hospitals, ambulance 
drivers, and paramedics over the entire area of operation. The 
control console also incorporated the use of telephone 
patching equipment to allow all elements of the EMS system 
to communicate with each other through two-way radio, 
microwave, and telephone facilities. 

by Bernard PI. Flood; Leo K. Russell 
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CENTRALIZED UHF EMERGENCY MEDICAL 
COMMUNICATIONS IN NEW MEXICO 

A statewide emergency medical radio communication ultra 
high frequency (UHF) network is operational in New Mexico 
to link larger medical facilities to the state's sparsely popu- 
lated rural areas, which have limited or no medical resources 
and marginal telephone communications, and to assist callers 
in notifying local medical help, including back-up ambulance 
dispatch capabilities. Radios have been installed in 95% of all 
certified ambulance and fire rescue services, all hospitals, and 
many clinics. Three Robert Wood Johnson Foundation gran- 
tees - the State Emergency Medical Services (EMS) Division, 
Presbyterian Medical Services, and the Navajo Health 
Authority have coordinated responsibility for UHF equip- 
ment installation, operation, maintenance, and public educa- 
tion. The centralized component of the network is maintained 
by two centers: Medical Crisis Center (MCC) and Santa Fe 
Control (SFC). Statewide telephone access and dispatch is pro- 
vided through a 24-hour (800) telephone line to MCC, located 
in a major teaching hospital in Alburquerque. Paramedic 
backup and medical specialist consultation, continuously up- 
dated transportation status boards, and manpower/hospital 
capability listings are provided through the center. The center 
is closely linked by radio and phone-radio patch to SFC, the 
communications system's central operational console. SFC is 
monitored 24 hours a day by paramedics at the State Radio 
Communications Department (RCD). This central console in- 
tegrates local EMS providers by microwave hookup to a series 
of mountain top repeaters distributed across the state. SFC 
dispatchers for all radio-initiated requests, notifies the state 
police, and is in direct contact with the crisis center for infor- 
mation updates and EMT on scene consultation. Location of 
the console at the Communications Department allows con- 
stant coordination with other state radio networks, extending 
emergency radio coverage to wilderness and rural lands served 
by primitive roads. Santa Fe Radio Control has the capacity to 
act as a command center for EMS resource coordination dur- 
ing a major disaster anywhere in the state. 

by Joseph Engelken 
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A MEDICAL EMERGENCY RADIO 
COMMUNICATIONS SYSTEM (MERCS) FOR THE 
STATE OF WEST VIRGINIA 

The Medical Emergency Radio Communication System 
(MERCS) for GH-9, now in the planning stages, illustrates a 
new model system of Emergency Medical Services (EMS) 
communications, and will be the first multicounty system to be 
implemented in the State of West Virginia. MERCS will pro- 
vide a centrally coordinated system of EMS communications 
for the mountainous rural area of Southern West Virginia, ex- 
ploiting the rules of the FCC that provide for the use of mul- 
tichannel equipment and a system of full channel (UHF) mo- 
bile relay stations. MERCS centralizes the answering and 
response to requests, the alerting and dispatching of mobile 
EMS units, and assignments and mobile to hospital links. It 
provides uninterrupted communication links between the mo- 
bile units, hospitals, interface units, both public and private, 



and certain non-EMS agencies. The results will be a fully in- 
tegrated system of communication for EMS. 

by Calvin Belcher 
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EMERGENCY MEDICAL SERVICES (EMS) 
COMMUNICATIONS: CONSERVATION OF TIME 

The effectiveness and speed of Emergency Medical Services 
(EMS) are diminished due to a lack of coordination in commu- 
nications between the community services involved. An effec- 
tive EMS communication system should channel information 
to the proper agencies within a complete interagency network, 
coordinate affiliated manpower both public and private, assure 
prompt dispatching, notify hospitals of special patient prepara- 
tion, provide medical supervision on location, and supervise 
the entire emergency procedure. EMS depend on shortening 
the response time between the detection and responding of 
care unit, and the rendering of aid and transportation of a pa- 
tient. To accomplish this, EMS communication systems must 
develop an area-wide service, coordinating ambulance, 
hospital, police, and fire, with a universal telephone reporting 
system and a central dispatcher. The electronic recording 
devices used in prehospital intensive care for heart attack vic- 
tims have brought the effective use of EMS communications 
into public focus. Biomedical Telemetry now used only in Mo- 
bile Intensive Care Units provides direct communications and 
electronic transmissions of patient vital signs to the hospital 
emergency center, where a physician can relay to the mobile 
unit immediate and life saving prehospital diagnosis and treat- 
ment. Effective and speedy communications are essential to H 
complete EMS system. 

by J. Cuthbert Owens 
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BIOMEDICAL TELEMETRY SYSTEMS 

The major objectives of an Emergency Medical Service? 
(EMS) Biomedical Telemetry System are to provide effective 
two way voice communication between the paramedical per 
sonnel in the field and the medical personnel at a remote! > 
located medical facility, and transmission of electrocardiogram 
(ECG) data from the site to the medical facility. The develop> 
ment of the biomedical telemetry system involves design uc 
tivities from numerous and varied engineering disciplines 
Provisions for treatment of a patient in the field and transpor- 
tation to a medical facility must be combined with dati 
acquisition and a solid, reliable communications link. Care 
must be exercised in the design of a system to provide the 
most undistorted ECG waveform possible without impeding 
the operational activities of ambulance transportation. Reliable 
two way voice communications are essential to the operation 
of any EMS biomedical telemetry system. Various forms ol 
two way voice communications have been used; both simplex 
and duplex systems are common. Manufacturers of biomedical 



The supplier must assure that the communications equipment 
is compatible on an interface basis with other lifesaving elec- 
tronic equipment used in emergency conditions (such as 
defibrillators and pacemakers). Diagnosis and treatment of the 
emergency patient require an integrated system approach for 
effective utilization of equipment by paramedical personnel in 
assuring that the victim benefits from the EMS operation. The 
base station transmitter/receiver is used to receive the 
biomedical telemetry signals from the ambulance or portable 
equipment and to provide a talk back link between the physi- 
cian or other authorized medical personnel and the paramedi- 
cal personnel at the site of the victim. Reliability of the equip- 
ment and compatibility of the console with the usual hospital 
environment are important considerations for the console. 
Major components of the ambulance mounted or carried 
equipment in an EMS system include UHF and VHP commu- 
nications equipment and battery charging equipment. The 
utilization of equipment is often divided between a VHP com- 
munication link in the driver's compartment used to alert the 
emergency room personnel of the status and location of the 
ambulance and a UHF biotelemetry communications link in 
the patient's compartment. Biomedical telemetry transmitters 
can be either portable or ambulance mounted. Limitations of 
biotelemetry systems include budgetary problems, lack of 
adequate training of personnel, EGG noise interference, and 
the limitation of the communications links to specific frequen- 
cies of the UHF band. Problems which have come to light 
with the growth of EMS biomedical telemetry systems include 
the expense of channelization for new equipment, the need for 
custom equipment brought about by comprehensive specifica- 
tions written around a concept without apparent regard for the 
types of equipment readily available to fill the need, interface 
problems between pieces of equipment purchased from several 
different manufacturers, the haphazard training of personnel 
on both the field and hospital ends of the system, equipment 
reliability, and the need for smaller, lighter less expensive 
equipment. 

by Arthur E. Schulze; Roy G. Gage 
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EMERGENCY MEDICAL SERVICES 
COMMUNICATION SYSTEM DESIGN 

The Emergency Medical Services (EMS) system should pro- 
vide rapid, capable medical assistance to the victim of sudden 
illness or injury. EMS response systems evolved as extensions 
of the hospital emergency department. Early systems used lit- 
tle or no two way communications. The success of early 
prehospital care systems spurred the growth of emergency 
medicine. Two way radio communication systems were 
developed to improve hospital emergency and administrative 
communications. As the practice of emergency medicine grew, 



daily below that of a hand hold portable; antenna ctuciency; 
signal losses due to body effects of the paramedics surround- 
ing the patient; stationary vs. moving signal loss, not as seri- 
ous in other portable system applications since the users can 
overcome the problem by moving to optimi/e the received 
signal; building penetration signal loss; duplexer loss which is 
important in a system which requires doctor communication 
priority or doctor interrupt; and the multiplex factor which af- 
fects only the portable-lo-hospital link. An evaluation of which 
EMS communications system approach is best in a given en- 
vironment can be made by examining and comparing the com- 
plexity and cost of the system elements. In a system with a 
defined set of control points, identified respondents, and 
defined patient-side portable operation, the elements are con- 
trol consoles, fixed stations, mobiles, and portables. In the 
base-to-portable system approach, more fixed station equip- 
ment is required. Communications systems today can provide 
patient-side portable communications at ranges comparable to 
vehicular coverage, doctor priority or doctor interrupt and 
control, and continuous physiologic telemetry and paramedic 
voice with doctor priority. 

by J. Steve Acller 
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THE ROLE OF C:OMMl!NICATION SYSTEMS IN 
EMERGENCY MEDICAL SERVICES 

The important role that land mobile communication systems 
play in the effective operation of an Hmergcncy Medical Ser- 
vices (EMS) system is discussed. Poor emergency communica- 
tions between the citi/.en and the health care system and 
between parts of the system itself lead to many unnecessary 
deaths yearly. In an effort to assist in developing a "systems" 
concept, Congress passed the Kmcrgency Medical Services 
Systems Act of 1973, authori/.ing grants under I he administra- 
tion of the Secretary of Health, Education and Welfare. The 
Federal Communications Commission (I-'C'C 1 ) has also recog- 
nized the need and has adopted changes to Part K l >, Publ it- 
Safety Radio Service. The primary purpose of an KMS system 
is to provide immediate professional medical aid anywhere at 
anytime of day. The HMS concept was created to develop a 
systems approach to the problem of adequate emergency 
medical care for the general public in a town, city, or region. 
The range of participants incorporated into an KMS system is 
very broad and includes police, fire, emergency medical 
technicians, paramedics, hospitals, trauma centers, telephone 
operators, radio operators, physicians, nurses, health care 
professionals, and many support personnel. The key is the in- 
tegration of these diverse resources into a coordinated, relia- 
ble, and rapid response system to satisfy the emergency health 
care needs of the general public. There are three types of com- 
munication subsystems: hospital administration, cum- 
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mand/control and dispatch, and telemetry. Before specific 
communication system designs can he discussed, the in- 
dividuals developing an EMS system must identify their 
resources and decide how they will coordinate them into an ef- 
fective health care system. Seven EMS communications 
systems are described and illustrated diagrammatically. The 
requirement for management control is common to all EMS 
communication systems; each should be controlled or managed 
by some central facility responsible for the following: interfac- 
ing with police and fire departments, hospitals, CB, ambu- 
lances, trauma centers, etc.; assigning EMS frequencies; and 
dispatching vehicles. The primary control of the system should 
not be left to those at the scene in an emergency situation. Ap- 
pendices include FCC rules and regulations for special emer- 
gency radio service, and the Office of Telecommunications 
Policy proposed biomedical telemetry standard for emergency 
medical communications, Mar 1975. 

by Arthur J. J. Sluyter, Jr. 
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MANAGEMENT SUMMARY OF THE IDAHO ASAP 
[ALCOHOL SAFETY ACTION PROJECT] 
DEMONSTRATION PROJECT. JULY 1972-JUNE 1975 

The objective of the Idaho Alcohol Safety Action Project 
(ASAP) was to demonstrate procedures that could be adopted 
by the state to reduce the role of alcohol as a contributing 
cause of death, injury, and property damage on the roads of 
Idaho. The Idaho ASAP was a coordinated effort between the 
Idaho Legislature, the Idaho Supreme Court, the Idaho Traffic 
Safety Commission, the Department of Law Enforcement, the 
Department of Health and Welfare, and the Department of 
Education. A comprehensive program of interdisciplinary 
countermeasures was formulated to identify, detect, and act 
upon the excessive drinker-driver. These countermeasures may 
be grouped into 12 general areas: project management, en- 
forcement, judicial and prosecution, expert witness/chemical 
laboratory, education/re-education, rehabilitation, driver test- 
ing, licensing, and regulation, public information and educa- 
tion, legislative and regulatory, medical advisory board, al- 
cohol data bank, and information services. Idaho's highway 
fatality rate is the fourth highest in the nation, and alcohol in- 
volvement is a large factor. Obstacles which the ASAP effort 
were faced with included statutory changes, such as the reduc- 
tion of the presumptive blood alcohol content (BAG) limit of 
intoxication from 0.10% to 0.089?; the lowering of the legal 
drinking age from 20 years to 19 years which increased the 
drinking-driving population by 16,500 drivers in 1973; and the 
intensified enforcement of the 55 mph speed limit in 1974 and 
1975. External factors which served to confound the ASAP ef- 
fort were: the increase in the number of licensed drivers; the 
downturn in the economy, causing increased unemployment 
and increased cost of living; increase in miles driven in the 
state; and the increase in alcohol consumption, from 300 mil- 
lion to 321 million drinks sold between 1973 and 1974. In Jun 
1975, the full Federally funded three year Idaho ASAP was 
completed. Because of the success of the project, it was de- 
cided to continue the three programs which had the biggest im- 
pact on relieving the driving while intoxicated (DWI) problem. 
Accordingly, the 26 man ASAP Alcohol Emphasis Patrol 
(AKP), the Court Presentence Investigators, and Court Al- 



cohol School were continued. During the three year AJ 
demonstration period which ended 30 Jun 1975, drunken dr 
arrests increased by 103%. The ASAP project proved that 
drinking driver can be apprehended and can be identifiei 
one of three drinker classifications: either a social drinke 
problem drinker, or an alcoholic. It has also been prover 
statistical evidence, that the problem drinker can be re-< 
cated and/or rehabilitated. 

Idaho Alcohol Safety Action Project, 102 South 27th, Boisi 

Idaho 83706 
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ANALYSIS OF FATAL TRAFFIC CRASHES IN 
CANADA, 1974-1975. FOCUS: THE IMPAIRED 
DRIVER 

Analysis of fatally injured drivers and pedestrians from 

Canadian provinces during 1974 and 1975 shows that n 

vehicle fatalities declined by approximately 3% from 19' 

1975, with decreases occurring in each victim category, n 

ly drivers, passengers, and pedestrians. Also noted are 

motor vehicle fatalities declined from 1974 to 1975 in foi 

the seven provinces for which complete provincial data 

available: New Brunswick, British Columbia, Alberta, 

Saskatchewan. Increases in motor vehicle deaths occurn 

Prince Edward Island, Manitoba, and Ontario. Driver re 

show the following: drivers accountable for approxim 

50% of all victims (passengers and pedestrians accountin 

29% and 20%, respectively); automobile drivers accoun 

for 67% of all fatally injured drivers (truck drivers, 1292 

motorcycle operators, 8%); of 2,249 out of 2,839 fatall 

jured automobile drivers tested for blood alcohol co 

(BAG), at least 38% found impaired (BAG greater or eqi 

0.08%); of the 88% of 2,462 drivers who died within fir: 

hours of crash and who were tested for BAG, 43% foun 

paired; nature and magnitude of the impaired c 

phenomenon extremely stable from 1973 to 1975; greater 

bility over time in the number of nonimpaired fatalities 

truck drivers); and alarmingly high frequency of drinkii 

the job among tractor-trailer operators (among 71 fatal! 

jured drivers, at least 14% had been drinking, at least ~l c . 

paired). Driver recommendations proposed are as fol 

need for further research into the abuse of alcohol i 

workplace, especially alcohol abuse on the part of profes: 

drivers; conduct further research at a microlevel (populat 

risk surveys/experimental research) to determine whethe 

BAG levels inflate disproportionately the risk of fatal era: 

operators of motorcycles; increase public information anc 

cation programs in the area of alcohol involvement in 

mobile fatalities. With regard to pedestrians, survey r 

show the following: the assignment of an "objective ii 

ment criterion" such as 0.08% to the study of fatally ir 

pedestrians considered spurious and misleading; among f 

injured pedestrians between ages of 14 and 54, at leasi 

had been drinking, at least 39% had BAC's in excess of 

lowest frequency of impairment among pedestrians age 

found among those fatalities age 25-34 (as opposed to th 

group having the highest frequency of impairment a 

fatally injured drivers); and BAC's of fatally injured pec 

ans substantially higher (50% with BAC's in excess ol 



mg%, lo% wiin UAL. s in excess 01 u.ju mg%>; man me HAL. s 
of driver fatalities. 
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TRANSPORTATION SYSTEM MANAGEMENT: 
STATE OF THE ART. FINAL REPORT 

Current information concerning the spectrum of actions that 
are relevant to Transportation System Management (TSM) is 
summarized. Under Department of Transportation regulations, 
urban areas with population greater than 50,000 are required to 
develop TSM plans that document their strategy for improving 
air quality, conserving energy, and increasing transportation 
efficiency and mobility through coordinated operation and 
management of existing urban transportation facilities and ser- 
vices. TSM, therefore, includes actions to influence transpor- 
tation demand as well as actions to manage the supply of ser- 
vice or its performance characteristics. State-of-the-art infor- 
mation on the following 31 specific TSM actions within seven 
major categories are presented: improved vehicular flow 
(improvements in signalized intersections, freeway ramp me- 
tering, one-way streets, removal of on-street parking, reversi- 
ble lanes, traffic channelization, off-street loading, transit stop 
relocation), preferential treatment of high-occupancy vehicles 
(freeway bus and carpool lanes and access ramps, bus and car- 
pool lanes on city streets and urban arterials, bus preemption 
of traffic signals, toll policies), reduced peak-period travel 
(work rescheduling, congestion pricing, peak-period truck 
restrictions), parking management (parking regulations, park- 
and-ride facilities), promotion of non-auto or high-occupancy 
auto use (ridesharing, human-powered travel modes, auto- 
restricted zones), transit and paratransit service improvements 
(transit marketing, security measures, transit shelters, transit 
terminals, transit fare policies and fare collection techniques, 
extension of transit with paratransit services, integration of 
transportation services), and transit management efficiency 
measures (route evaluation, vehicle communication and moni- 
toring techniques, maintenance policies, evaluation of system 
performance). Each summary includes examples of successful 
experience, advantages and disadvantages, guideline condi- 
tions concerning implementation, the range of costs involved, 
and interrelationships with the other actions. 

by Barbara Ibarra Keyani; Kvelyn S. Putnam 

INTERPLAN Corp., 100 North Hope Ave., Santa Barbara, 

Calif. 93110 

Contract UMTA-RI-06-0008 

Rept. No. INTERPLAN-7504R; 1976; 2()4p 16()refs 

RepL for Feb 1977. 
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A SUMMARY OF HIGHWAY FACILITIES WHERE 
HAZARDOUS MATERIALS ARE RESTRICTED 

This booklet identifies all those highway facilities in the 
United States where transportation of hazardous materials is 
restricted or prohibited which were reported by the Division 
Offices of the Federal Hwy. Administration and state and 



local agencies during a recent survey, luentnymg a iaiyt {.>>., 
portion of these facilities helps the carriers of hazardous 
materials to more easily determine the fastest and safest 
routes that they can use. Part 1 contains an alphabetical listing 
of those states where no restrictions were reported; Part ~ 
contains listings, by state, of those highway facilities where 
restrictions were reported. 

by William C. Besselievre, comp., ed. 

Federal Hwy. Administration, Office of Devel., Washington, 

D.C. 20590 

1977; 35p 

Availability: Corporate author 
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TRUCK NOISE 9 -- NOISE REDUCTION STUDY OF 
AN IN SERVICE DIESEL-POWERED TRUCK. VOL. 2: 
APPENDIX. FINAL REPORT 

The appendix to a noise reduction study of an in-service 
diesel-powered truck consists almost entirely of acoustical 
data. The noise study consisted of a series of tests to measure 
the noise contributions of subsystems on a truck with a con- 
ventional short cab, equipped with a Cummins V-903 engine. 
The data acquired in these tests were used to select retrofittu- 
ble components which would effectively reduce the total vehi- 
cle noise. 

by Guy Leneman 

Department of Transportation, Transportation Systems Center, 

Kendall Square, Cambridge, Mass. 02142 

Contract DOT-TSC-764-2 

Rept. No. DOT-TSC-OST-76-3-II; 1977; 392p 

Subcontracted to McDonnell Douglas Astronautics Co., 5301 

Bolsa Ave., Huntington Beach, Calif. 92647. Rept. for Mar 

1974-Apr 1975. Vol. 1 (Text) is HS-020 500. 

Availability: NTIS 
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TRUCK NOISE 9 -- NOISE REDUCTION STUDY OF 
AN IN-SERVICE DIESEL-POWERED TRUCK. VOL. 1: 
TEXT. FINAL REPORT 

A series of tests to measure the noise contributions of 
subsystems were performed on a truck with a conventional 
short cab, equipped with a Cummins V-903 engine. The data 
acquired in these tests were used to select retrofittable com- 
ponents which would effectively reduce the total vehicle noise. 
The original truck's A-weighted sound level during controlled 
acceleration tests (SAE .1-366) was 90 dBA] The comparable- 
contributions of the systems were 87 dBA for the engine, 84 
dBA for the exhaust system, 76 dBA for the cooling system 
and 72 dBA for the induction system. The interior cab nosie 
was 94 dBA. A quieted truck test configuration had a sound 
level of 82 dBA on the left and 81 dBA on the right, with the 
fan disengaged. This configuration was not commercially feasi- 
ble or usable on the road. The final operational retrofitted con- 
figuration had a .1-366 sound level of 87 dBA. The interior cab 
noise was 92 dBA. The final truck had the original induction 
system, a new single vertical late model muffler, a clutched 
fan drive and engine covers. All of the retrofitted components 
are commercially available and in stock. The total cost of all 
three changes is between SI 000 and $1445 for a 3 dBA noise 
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gme covers only at a cost of from $470 to $770. 

hy Guy Leneman 

Department of Transportation, Transportation Systems Center, 

Kendall Square, Cambridge, Mass. 02142 

Contract DOT-TSC-764-1 

Rept. No. DOT-TSC-OST-76-3, I; 1977; 71p 

Subcontracted to McDonnell Douglas Astronautics Co., 5301 

Bolsa Ave., Huntington Beach, Calif. 92647. Rept. for Mar 

1974- Apr 1975. Vol. 2 (Appendix) is HS-020 499. 

Availability: NTIS 
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SAFETY AND LOCATIONAL CRITERIA FOR 
BICYCLE FACILITIES USER MANUAL. VOL. 2: 
DESIGN AND SAFETY CRITERIA. FINAL REPORT 

The bikeway design process (familiarization with design 
guidelines, field reconnaissance, inputs to route location 
process, detailed study and evaluation, final design and cost- 
ing) is discussed and related to locational decisions. Route and 
right-of-way specifications include basic width requirements, 
level of service, selecting level of service, lane width require- 
ments, other roadway dimension, capacity, overhead 
clearance, design speed, horizontal curvature, curve widening, 
stopping sight distance, grades, pavement specifications, and 
bicycle terminal facilities. Various intersection treatments in- 
clude bike lanes at intersections, lane treatments for special in- 
tersection features such as mandatory right turning lane, traf- 
fic circles), sidewalk bikeways at intersection, isolated inde- 
pendent-path crossings, traffic control devices, control device 
warrants, grade separations and other structures. Signing and 
markings applicable to bikeways are discussed. Emphasis 
throughout is on the presentation of available information so 
as to allow the bikeway designer to choose the best alternative 
for the situation. 

by D. T. Smith, Jr. 

DeLeuw, Gather and Co., 120 Howard St., San Francisco, 

Calif. 94120 

Contract DOT-FH-11-8132 

Rept. No. FHWA-RD-75-114; 1976; 104p llrefs 

Availability: NTIS 
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A COMPUTER SIMULATION FOR THREE 
DIMENSIONAL VEHICLE DYNAMICS 

A description of a 14 degrees of freedom mathematical model 
that was developed to analyze and predict the handling dynam- 
ics of a general four-wheel vehicle is presented. A summary of 
the capabilities of the computer program is listed as follows: 
handling of nine different types of suspensions covering most 
practical systems; modeling of nonlinear tire, damping, spring, 
aerodynamic, and suspension geometry characteristics; simula- 
tion of front and/or rear steering and torque to any or all 
wheels; simulation of violent maneuvers such as skidding and 
impending rollover (because large pitch, roll, and yaw angles 
are permitted); application of external forces to the body at 
any point in any direction, permitting vehicle dynamics in 
minor collisions (mass distribution of vehicle remains approxi- 
mately constant) to be studied. For flexibility in dealing with 
nonlinear effects and the numerical integration, the IBM 
subroutine CSMP (Continuous System Modeling Program) was 
used. The inputs (independent variables) to the program which 



lowing: angle of steer wheels, initial speed, torque applied to 
wheels, profile of road surface, and fractional characteristics 
of the road. Essentially any variable can be included in the 
output which in all cases will be a function of time. The output 
can include, but is not limited to the following: spatial posi- 
tion, velocity, and acceleration of vehicle body and of suspen- 
sion components relative to the body; springs and shock ab- 
sorber forces; tire forces and loads; slip angles; and radius of 
curvature. The following modifications can be made to the 
program to make it more useful and accurate: allow the roll 
centers to move, add one additional degree of freedom as- 
sociated with the steer of the wheels, improve the simulation 
of suspension deflection stops, improve the "anti-dive" simula- 
tion, and improve the model that calculated tire forces. 

by Frank H. Speckhart 

1972; 89p22refs 

Availability: Reference copy only 
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CARE AND SERVICE OF TRUCK TIRES -- PT. TWO 

Step-by-step procedures with pictorial representations for 
demounting and mounting truck tires. Procedures apply to 
radial and bias-ply tires of the following groups: tube type, 
two-piece flat base, continuous base, split side-ring; tube type, 
two-piece flat base, continuous side-ring, split base; tube type, 
two-piece flat base, continuous base, continuous side-ring; 
tube type, three-piece flat base, continuous rim base, flange, 
split lock-ring; and tube type, semi-drop center, continuous 
base and continuous side ring. Procedures are also given for 
tubeless tires (one-piece drop center, 5 full drop center, 1 5 
tapered drop center). In addition, instructions are given for the 
installation of wheel assemblies. 

NTDRA Tire Service Specialist Com. 

Publ: Dealer News v40 n9 p!7-24 (14 Mar 1977) 

1977 

Availability: See publication 
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HIGH-PERFORMANCE CERAMIC-BASED 
VEHICULAR GAS TURBINES. ASME GAS TURBINE 
DIVISION 

The progress being made and the prospects of developing i\ 
high-performance, ceramic-based vehicular gas turbine are ro - 
ported. The successful development of a 2500 F (1370 C) tur- 
bine inlet temperature ceramic gas turbine engine requires tin 
integrated engine design and not just the simple substitution c-iP 
ceramic parts for metal parts. Ceramic materials are inherently 
limited by brittleness rather than by temperature, and improv- 
ing the toughness of silicon carbide and silicon nitride ceram- 
ics is a difficult task to be accomplished. Ceramics will un- 
doubtedly remain brittle materials relative to most metals, unci 
learning to design with these characteristics will become a 
paramount consideration in any effort to commercialize the 
use of ceramics. In relation to cycle temperatures and sixe of 
vehicular gas turbines, two divergent schools of thought exist. 
One group thinks that component efficiencies will decrease, 
primarily because of the effects of increased temperature and 
reduced size on flow, parasitic and heat losses; the other 
group thinks that component efficiencies will hold constant, or 
even increase, clue to the technology advances anticipated dur- 
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ing the materials and engine development period. Some of the 
mechanical difficulties inherent in any vehicular turbine are 
outlined as follows: rotor balance (minimize runout at critical 
shaft speeds in order to take advantage of the smaller tip 
clearance possible with ceramic turbines which may neces- 
sitate more sophisticated balancing techniques), bearings and 
seals (wider application of gas lubricated bearings to minimize 
losses and to tolerate higher running and soakback tempera- 
tures), and rotor attachment (need for a low-friction coating to 
allow relative movement at the ceramic-to-metal interface). 
With regard to the regenerator, two important considerations 
are regenerator materials and regenerator passage hydraulic 
diameter, wall thickness and open area. In relation to the com- 
bustor, emissions (increase in combustor inlet temperature and 
overall fuel-air ratio as a direct result of higher turbine inlet 
temperatures, significantly affecting emission levels) and tem- 
perature profile (nonuniformity of discharge temperature of 
gas turbine burners) need to be considered. In conclusion, the 
various philosophies of introducing ceramics to the gas turbine 
can be generally grouped as follows: limited application (limit 
the application of ceramics to certain components where the 
cost, life or performance benefit is immediate); evolution 
(introduce ceramics in several steps, with interim engines that 
have development and/or commercial appeal in a specific 
area); and revolution (pursue the development of a complete 
engine which utilized ceramics to operate at a temperature 
well above the limit for superalloy.s). 

by Fritz Hirschfeld 

Publ: Mechanical Engineering v99 n3 p34-9 (Mar 1977) 

1977; 2refs 

Based on the Operational Summary of a Forum held at the 
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entitled "Impact of Ceramic Materials Application on Engine 

Design." 

Availability: See publication 



HS-020 505 

1973 DRIVEABILITY INSTRUMENTATION TESTS 

An objective rating system for car driveability was developed 
from measurements of engine rpm, vacuum, car speed, and 
throttle position, including several trials of different methods 
of analysis. The parameters ultimately selected for identifying 
and characterizing the severity of each driveability malfunc- 
tion are as follows: hesitation and stumble -- engine rpm 
discontinuities: idle roughness - engine vacuum amplitude fluc- 
tuations; surge -- engine vacuum amplitude fluctuations; and 
backfire - engine vacuum spikes. Data from recorded mal- 
functions are correlated with the severity level as determined 
subjectively by individual raters. Results of the driveability 
testing show that the variability of subjective driveability in 
Ihis study was similar to that observed in previous studies. 
Furthermore, utilizing the objective methods did not substan- 
tially reduce the variability over that of the currently-used sub- 
joctive methods. This suggests that variability in driveability 
measurements may be independent of the rating method and is 
probably duo to uncontrolled variability in car performance 
and/or driving technique. The primary advantage of the objec- 
tive rating method is that it does not require a time-consuming 
procedure to train and select drivers to assure that all drivers 
rate malfunctions at essentially the same severity level. All 
that is required is sufficient training to assure thai the driving 
cycle is conducted properly. This would allow cooperative 
driveability studies to be simultaneously conducted at various 
laboratories. The primary disadvantage of the objective rating 
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required to maintain and service the transducers, signal condi- 
tioning equipment, and recording equipment. This presents no 
great problem under laboratory conditions or when only a few 
cars are to be evaluated. However, for a cooperative, Central- 
ized road-test program, these requirements could he prohibi- 
tive. 

Coordinating Res. Council, Inc., Motor Volatility Group, 

Analysis and Report Writing Panel, 30 Rockefeller Plaza, New 

York, N.Y. 10020 

Rept. No. CRC-489; 1976; 65p 4refs 

Proj. CM-99-73. 

Availability: Corporate author 
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DRIVEABILITY PERFORMANCE OF 1975 
PASSENGER CARS AT HIGH AMBIENT 
TEMPERATURES 

Vapor lock and hot start and driveaway performance of 16 
1975 cars equipped with California exhaust emission control 
devices were evaluated in hot weather (90-100 F). One series 
of fuels was used for the vapor lock tests, and six fuels with 
different volatility characteristics were used for hot start and 
driveaway tests. In relation to vapor lock, the 16 1975 cars 
were more tolerant of volatility than the 12 cars tested in a 
1971 study; and idle soak was the more critical vapor lock 
condition for 14 cars, engine-off soak more critical for one 
car, and both soaks equally critical for the other car. In rela- 
tion to hot start and driveaway, the following results were 
found: for the all-car average, an increase in hot start and 
driveaway total weighted demerits (assigned to malfunctions 
observed during test run) (TWD) with increasing fuel volatili- 
ty; greatest influence on hot start and driveaway performance 
with temperature at 20 V/L ratio; derivation of equation, TWD 
573 - 3.158 T(20 V/L); little influence on back-end volatility 
on hot start and driveaway performance; front-end fuel 
volatility having greatest effect on hot start and driveaway 
performance as well as vapor lock performance; variance 
among the 16 cars with respect to hot start and driveaway 
demerit levels; driver repeatability levels similar to levels for 
intermediate temperature (40-70 F) study. For a complete 
evaluation of hot weather driveability, both vapor lock tests 
and hot start and driveaway tests should be run. A comparison 
of driveability demerits at high and intermediate temperatures 
shows the following: improvement in driveability at inter- 
mediate temperatures with an increase in fuel volatility but 
poorer driveability (hot start and driveaway) at high tempera- 
tures; five cars appreciably more responsive to changes in fuel 
volatility at high temperatures than at intermediate tempera- 
tures, eight more responsive at intermediate temperatures, and 
three similarly responsive at the two temperature levels; and 
four cars with appreciably more (more than 100) demerits at 
high temperatures than at intermediate temperatures, one with 
more demerits at intermediate temperatures, and each of other 
1 1 cars with about the same demerits at both temperatures. 

Coordinating Res. Council, Inc., Data Analysis and Report 
Writing Panel, 30 Rockefeller Plaza. New York. N.Y. 10020 
Kept. No. CRC-490; 1976; 131p firefs 
Proj. CM- 106-75. 
Availability: Corporate author 
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THE WEIGHT SAVERS: HIGH-STRENGTH STEELS 

Higher-strength sheet steels are being used where the weight 
of a part must be reduced, mass production capability main- 
tained, and material and production costs kept down. Applica- 
tions of these steels in Chrysler's XL development vehicle, the 
use of HSLA (high-strength low-alloy) in General Motor 
bumpers, and the fact that the Ford Motor Company has 
found that cycle time capabilities when fabricating sheet steel 
are currently hard to beat (both from standpoints of produc- 
tivity and cost-effectiveness) are discussed. One of the major 
present requirements, in order to maximize the efficient appli- 
cation of the range of sheet steels in automotive weight reduc- 
tion programs, is that all disciplines involved in new model 
development be familiar with the characteristics and capabili- 
ties of the higher-strength materials. Customer desires for car 
size, performance, style, reliability, and economy can meet 
head on with the complexities resulting from the regulatory 
pressures which dictate significant weight reduction. 

Publ: Mechanical Engineering v99 n3 p46-9 (Mar 1977) 

1977 

Based on material contributed by the Sheet Committees of the 

American Iron and Steel Inst. 

Availability: See publication 
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TIRE DEFLECTION AND CONTACT STUDIES 

Dimensional variations of pneumatic tires influence off-road 
locomotion and more particularly their aptitude for the trans- 
mission of high propulsive torques to the tire-soil contact area. 
Height variation of the tire when load increases is linear and 
allows a classification of the casings by means of the angular 
coefficients for the straight lines expressing this relationship. 
Variation in the level where the enlarging of the torus is max- 
imum is directly connected with the applied load and inversely 
proportional to the inflation pressure. Ply rating and inflation 
pressure define a stiffness coefficient for a tire, while the ratio 
of height to width under load specifies a deformation coeffi- 
cient, a squash rate, and a flattening rate. These three parame- 
ters characterize the elasticity of the tire and so are connected 
to the effective tire-soil contact areas. Compressive effects of 
the vertical stress as well as the transmitted torques are in 
elation with tire deformability. Better specification is needed 
f the parameters for the choice, or for the definition of the 
ssired characteristics for manufacturing, of tires. Experi- 
lents already done on superficial compaction effects con- 
!uded with a new type of cross section for the tire called the 
amel shoe. 

>y P. F. J. A heels 

Jniversite Catholique de Louvain, Dept. de Genie Rural, 
3elgium 

^ubl: Journal of Terramechanics v!3 n3 p!83-96 (1976) 
976 
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IMPACT RESPONSE OF A VISCOELASTIC HEAD 
MODEL 

The dynamic response of a finite element axisymmetric model 
of the human head was obtained for a distributed load simulat- 
ing frontal and occipital head impacts. The model consists of 
two nested elastic shells representing the scalp and skull, 
which enclose a viscoelastic material simulating the intracrani- 
al contents. Occipital head impacts are shown to produce 
greater shell strain response (9-44% Hi), intracranial shear 
strain response (50% Hi) and tensile pressure response (29% 
Hi), than frontal impacts of the same severity. Brain damage 
by cavitation and/or excessive shear strain are shown to be 
possible closed head injury mechanisms. 

by Tawfik B. Khalil; David C. Viano 

General Motors Res. Labs., Biomedical Science Dept., 

Warren, Mich. 48091 

Rept. No. GMR-2380; 1977; 6p 3refs 
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INTER-INDUSTRY EMISSION CONTROL PROGRAM 
2 (IIEC-2). PROGRESS REPORT NO. 3 

The progress being made by the restructured Inter-Industr> 
Emissions Control Program (IIEC-2), which began in 1974 anc 
whose concern is with long-range research on fuel-vehicle 
systems directed towards meeting the needs of the 1980's a tic 
beyond, is reported. Participating companies in this prograti 
are Amoco Oil Co., Atlantic-Richfield Co., Ford Motor Co. 
Marathon Oil Co., Mitsubishi Motors Corp., Mobil Oil Corp. 
Nissan Motor Co., Ltd., The Standard Oil Co., (Ohio) an* 
Toyota Motor Co., Ltd. Energy conservation, in terms of im 
proved fuel economy and alternate fuel supply, is emphasize < 
in IIEC-2 along with achieving stringent control of emission:- 
The objectives of the program are as follows: to continue of 
forts to reduce undesirable automotive emissions; to cor 
tribute to the fund of knowledge relating to energy conserve 
tion; and to determine means to minimize any penalties i 
vehicle driveability, durability, and fuel economy result! n 
from emission control systems. To accomplish these oh jet 
tives, projects have been established in such areas as oj 
timization of engines and petroleum-based fuels; the interrel: 
tionships of emissions, fuel economy, compression ratio, tin 
octane requirements; alternate fuels; alternate power pla.iit 
catalysts for NOx (nitrogen oxides) reduction; three-wt 
catalysts; air/fuel ratio control; and, finally, construction t-tr 
demonstration of concept vehicles incorporating the mo 
promising features identified in the other project work. ~I~"1 
progress of IIEC-2 through late 1976 is described. 

Society of Automotive Engineers, Inc., 400 Commonwealth 

Drive, Warrendale, Pa. 15096 

Rept. No. SAE-SP-414; 1977; 269p 65refs 
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SELECTING COMPRESSION RATIO FOR OPTIMUM 
FUEL ECONOMY WITH EMISSION CONSTRAINTS 

An experimental program is described for selecting engine 
compression ratio to optimize vehicle fuel economy, with im- 
posed emission restraints. A method was developed to relate 
quantitatively the results of single cylinder engine experiments 
to vehicle emission test results. Engine and vehicle experi- 
ments were conducted to validate the method. Compression 
ratio optimization is determined primarily by hydrocarbon 
emission restrictions. Projections for a 1975 400 CID engine in 
a 5,000 pound vehicle demonstrate that the traditional relation- 
ship between fuel economy and compression ratio is reversed 
below CVS (emissions test cycle)-CH HC (hydrocarbon) levels 
in the range of 1.0-1.5 gm/mile. 

by R. E. Baker; E. E. Daby; J. W. Pratt 

Ford Motor Co., Engineering and Res. Staff 

Publ: Published in HS-020 510 (SAE-SP-414), "Inter-Industry 
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THE EFFECTS OF ENGINE VARIABLES AND 
EXHAUST GAS RECIRCULATION ON EMISSIONS, 
FUEL ECONOMY, AND KNOCK -- PT. 3 

Steady-state engine mapping data were obtained from a 400 
CID V-8 spark-ignition engine at compression ratios of 8.0 and 
9.3:1 to determine the effect of compression ratio on fuel con- 
sumption and octane number requirement at various exhaust 
emission levels. Increasing compression ratio from 8.0 to 9.3 
decreased brake specific fuel consumption (BSFC) without 
changing brake specific nitrogen oxides (BSNOx) emissions, 
hut increases brake specific hydrocarbon (BSHC) emissions. 
Additionally, when BSHC emissions are maintained at the 
constant levels considered in this study, the minimum BSFC 
decreases with increasing compression ratio and is obtained at 
A/F (lean air/fuel) ratios of 16 to 18:1. Since this trend of 
decreased fuel consumption with increasing compression ratio 
at fixed HC (hydrocarbon) and NOx (nitrogen oxides) emis- 
sion levels is the opposite of that indicated by earlier studies 
using a single-cylinder RDH engine, some possible explana- 
tions for these differences are presented. The effect of com- 
pression ratio on fuel consumption and emissions appears to 
vary with engine-exhaust system design and test conditions. 
For example, the RDH single-cylinder study was limited to an 
A/F ratio of 13.1 to 15.4:1 and a single speed-load. In the mul- 
ticylinder study, minimum fuel consumption for various emis- 
sion levels effectively resulted in using an A/F ratio of 16 to 
1H:1 for the three examined speed-loads. In order to determine 
whether the reported trends vary with A/F ratios, future work 
will include analysis of these multicylinder data at other A/F 
ratios and using other methodologies. In actual vehicle opera- 
tion, octane requirements would generally increase with in- 
creasing compression ratio. Other studies, however, have 
shown that the energy savings due to improvement in engine 
efficiency with increased compression ratio may be more than 



offset by refinery losses incurred in producing higher octane 
fuels. 

by C. R. Morgan; P. W. Kirklin 

Mobil Res. and Devel. Corp., Paulsboro, NJ. 
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THE EFFECTS OF COMBUSTION CHAMBER 
DESIGN AND COMPRESSION RATIO ON 
EMISSIONS, FUEL ECONOMY AND OCTANE 
NUMBER REQUIREMENT 

Four combustion chamber designs and three compression 
ratios (8:1, 9:1, and 10:1) were investigated for their emission, 
fuel economy, and octane number requirement characteristics 
using a 1.6 liter (96.9 CID) four-cylinder engine. The chamber 
types included the following: chamber with almost no squish 
area; typical squish design in which the squish area is formed 
between flat piston and bathtub-shaped head; typical squish 
design in which the squish area is formed between projected 
piston and hemispherical head (the latter two designs causing 
the mixture to move in different directions); and chamber 
which has two projections on the top of the piston ("twist-type 
piston") which not only result in squish but a swirling motion 
of the mixture. Time resolved measurement of hydrocarbon 
(HC) emissions was carried out to clarify the reason for dif- 
ferences in tailpipe emission between these combustion cham- 
bers. The "high turbulence type" combustion chambers, which 
included swirl (piston swirl) and/or squish, indicated better 
fuel economy under emission and octane number requirement 
constraints. The HC emission of the combustion chamber with 
squish and swirl was lower than that of the combustion cham- 
bers with squish alone. The time resolved measurement of HC 
emissions explained the difference in the exhaust process of 
these unhurned hydrocarbons. A compression ratio of 9: 1 was 
the best compromise for optimum fuel economy with this high 
turbulence combustion chamber, under the target constraints 
for HC and NOx (nitrogen oxides) emissions assumed for 
these tests. 

by K. Matsumoto; R. Inoue; K. Nakanishi; T. Okumura 

Toyota Motor Co. 
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[OCTANE REQUIREMENT INCREASE] ORI OF 
TODAY'S VEHICLES -- PT. 2 

Continued studies vith full-scale engines in the laboratory 
have provided additional information about the parameters 
that affect octane requirement increase (ORI) in today's cars. 
Reduced coolant temperature studies showed an average 
decrease in ORI of about two units in two popular make en- 
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gincs and no effect in a third make. Coolant temperature had 
no significant effect on exhaust emissions from any of the en- 
gines tested. Tests conducted on gasoline "tail" end properties 
showed that gasoline endpoint has no effect on ORI while an 
increase in polycyclic nuclear aromatics increased it. A man- 
ganese antiknock additive reduced ORI in one make engine. 
Lube oil metal additive type and type of viscosity index (VI) 
improver affected ORI whereas sulfated ash content did not 
affect it. A shortened laboratory test cycle produced ORI com- 
parable to that obtained by a previous laboratory procedure. 

by B. D. Keller; G. H. Meguerian; J. B. Smith; C. B. Tracy 

Amoco Oil Co. 
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EVALUATION OF THREE-WAY CATALYSTS. PT. 2 

A number of recent three-way catalyst formulations were eval- 
uated in a laboratory flow-reactor when fresh, after 25,000 
simulated miles on a pulse-flame reactor, and after 100 or 200 
hours of accelerated AMA dynamometer durability. A com- 
parison was made of the effects of contaminant levels on the 
performance of pulsator-aged and dynamometer-aged selected 
catalysts. The four-fold decrease in contaminant (lead and 
phosphorus) levels in 76/77 certification fuel compared with 
the 75/76 fuel significantly improved the durability of three- 
way catalysts. The problems of increased NH3 (ammonia) for- 
mation on pulsator-aged and dynamometer-aged catalysts 
which contain base-metal oxides as oxygen-storage or water- 
gas shift components are attributed to S(sulfur)-poisoning. 
There is an inverse relationship between NH3 formation and 
the amount of rhodium on aged three-way catalysts. High tem- 
perature treatment of the misfire conditions improves momen- 
tarily the selectivity of the catalyst, but the thermal damage 
engendered by this treatment makes the catalyst more 
susceptible to subsequent repoisoning under normal operating 
conditions. It is clear that NH3 formation could be a problem 
on some three-way catalyst formulations and that this problem 
may become apparent only after some of the base-metal com- 
ponents have been deactivated by sulfur. Also studied was the 
role of the water-gas shift and steam-reforming components in 
extending the "window." Under the conditions of practical in- 
terest, the activity sequence of some possible ingredients of 
three-way catalysts for the water-gas shift is as follows: 
ruthenium then nickel then platinum then iridium. Other possi- 
ble ingredients such as Rh (rhodium). Re (rhenium), Co 
(cobalt) have no water-gas shift activity under these condi- 
tions. Water-gas shift activity on these catalysts is very low at 
lower temperatures and improves with increase in the tempera- 
lure as the surface coverage of CO (carbon monoxide) 
decreases. Rh and Ir. which have very poor water-gas shift ac- 
tivity, are ihe most active catalysts for the steam-reforming 
reactions: on the other hand. Ni. a good water-gas shift 
ealalysi. has rather poor steam-reforming properties under the 
experimental conditions of practical interest in this particular 
case. The effect of temperature and of inlet CO (H2) (carbon 
monoxide (hydrogen)) and hydrocarbon concentration on these 
reactions was investigated separately on single component 
samples and fully formulated catalysts. The extent of siilfate 



formation over typical fresh and dynamometer-aged three-> 
catalysts is shown. The relatively small effect of Rh level 
three-way catalysts on the extent of the sulfate formatio: 
attributed to the possible enrichment of the catalyst surfact 
Rh, under oxidizing conditions, thereby resulting in a lo 
Pt/Rh ratio on the surface of the catalyst than in the bulk. 
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CATALYST SYSTEMS DEVELOPMENT 

Results of studies on the behavior of air-fuel ratios n 
feedback control, the effect of air-fuel ratio modulatioi 
three-way catalyst conversion efficiency and emission 
results with and without feedback control are described, 
further measure for decreasing automobile exhaust emiss 
the three-way catalyst activity for reduction of CO (en 
monoxide), HC (hydrocarbons), and NOx (nitrogen ox 
emissions is most effectively utilized when the normal ei 
air-fuel ratio perturbations are controlled and limited. In t 
to attain such an objective, the governing characteristics t 
air-fuel ratio control system using an EF1 engine coupled 
ZrO2 (zirconium oxide) type O2 (oxygen) sensor and feed 
loop, are described. The conversion efficiency character 
of a conventional three-way catalyst, using systemati 
modulated air-fuel ratios, and the resultant reduction o. 
haust emissions with these systematic fluctuations and lir 
perturbations are also defined. Results of the study show 
the engine can be simulated by a dead time (Td) and a 
order lag (with time constant Tc). Further, the Td and T 
air-fuel ratio transition from rich to lean does not t 
materially from the reverse transition. In addition, an O2 
sor can be simulated by a relay element actuated ai 
stoichiometric air-fuel ratio of 14.7, a dead time (td) n 
first-order lag (with time constant tc), where tc becomes 1 
during a rich to lean mixture transition than with the re 
transition. Thus, an output behavior from the computer 
lation corresponds to actual measured values, provided 
Td, Tc, td and tc are properly chosen. With a feedback 
ment, the proportional plus integral feedback control syst< 
preferable and both the air-fuel ratio fluctuation amplitud 
and the period (T) can be derived from the gain* 
(proportional gain) and Ki (integral gain) after Td, Tc, tcl 
tc values are decided. The selectivity window of the three 
catalyst can be widened by proper air-fuel ratio fluctui 
The amplitude (A) and the period (T) required by a coi 
tional three-way catalyst are about 0.5 and 0.5 to 1 .0 set 
respectively. These can be attained with Kp()2 and KiO 
the test engine. Under transient operation of the engine 
this feedback control system, the mid-value of engine ail 
ratio fluctuations corresponds to the set point level. Wi 
three-way catalyst is used, the emission test results i 
Japanese 1 0-mode cycle show that CO and HC do not <. 
materially whether operated with or without feedback con 
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The NOx conversion efficiency reaches about 90%, in a case 
with feedback controls, instead of 80% in a case without them. 

by Y. Kaneko; H. Kobayashi; R. Komagome; T. Nakagami; T. 
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THE FORMATION AND CONTROL OF SULFURIC 
ACID EMISSIONS OVER AUTOMOTIVE 
CATALYSTS 

In order to find a way to minimize sulfuric acid formation 
while maintaining high HC (hydrocarbon) and CO (carbon 
monoxide) conversion, the effect of temperature, air-fuel ratio 
(A/F), space velocity and catalyst metal composition on SO2 
(sulfur dioxide) conversion was studied. Both pelleted and 
monolithic catalysts were investigated using an engine 
dynamometer and a small diamecer dilution tunnel. The effect 
of engine operating conditions on SO2 conversion was 
clarified, and an advantageous shape for the catalytic con- 
verter was found. With regard to the effect of catalyst inlet 
A/F ratio and catalyst temperature on SO2 conversion, the fol- 
lowing results were found: at leaner A/F ratio ranges, a ther- 
modynamic equilibrium condition achieved at lower tempera- 
ture; above catalyst temperatures of 600 C, almost same SO2 
conversion efficiency for pelleted and monolithic catalysts 
(efficiency very close to the thermodynamic equilibrium 
value); below 600 C, emission of more sulfates by monolith 
than pelleted catalyst with difference becoming larger at lower 
temperature; with pelleted catalyst, maximum conversion effi- 
ciency of about 50% (achieved around catalyst temperature of 
600" C); and maximum conversion efficiency of about 80% 
with the monolith (around 530" C). Thirteen pelleted and four 
monolithic catalysts were tested with rhodium showing a re- 
markable effect on HC conversion efficiency. It was found 
that catalytic converters with large frontal areas and short 
depths would have superior selectivity toward HC conversion 
than those which are deeper and have smaller frontal areas. 
Monolithic catalysts were found to have a narrower range of 
modulation in HC conversion selectivity, with a variation in 
metal composition, than pelleted catalysts. 

by N. Tokura; T. Saito; Y. Hasegawa; K. Katoh 
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TRAINING PROGRAM FOR EMERGENCY MEDICAL 
TECHNICIAN: DISPATCHER. 2. INSTRUCTOR 
LESSON PLANS 

The first part of the course (Basic Dispatcher Materials) for 
Emergency Medical Technicians (EMT's) is general enough to 
serve as an introduction to dispatching for non-EMT's who 
will perform vehicle dispatching for any public safely service. 
It consists of the following five units: Introduction to 
Dispatcher Roles and Responsibilities, Telecommunications 
Equipment, Operating Procedures and Techniques, Eliciting 
Information from Callers, and Practice. The second part of the 
course (EMT Dispatcher Materials) is geared to training 
EMT's to dispatch medical resources appropriately. It consists 
of the following six units: EMT Dispatcher Roles and Respon- 
sibilities, Capabilities and Limitations of Local Medical Facili- 
ties, Allocation of Resources, Providing Emergency Care In- 
structions, Practice, and Disaster Procedures. This course has 
been developed to prepare individual EMT's to operate a 
telecommunications base station for the purpose of allocating 
community emergency services and resources in response to 
requests from the general public or from public safety units. 
The full course is intended for those individuals who will have 
day-to-day responsibility for allocating emergency medical 
resources to victims of trauma, whether they work at a VI I 
Center, a hospital, a police desk, a sheriff's office, or any 
other location. The instructor's manual contains guidelines for 
lectures and class discussions alongside the student text. 

National Hwy. Traffic Safety Administration. Washington, 

D.C. 20590 
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TRAINING PROGRAM FOR EMERGENCY MEDICAL 
TECHNICIAN: DISPATCHER. 3. STUDENT STUDY 
GUIDE 

The first part of the study guide for Emergency Medical 
Technicians (KMT's) who will serve as dispatchers gives I he 
student a background in the basic dispatching Functions as 
they are performed by various public-safety agencies (fire, po- 
lice, etc.) and consists of the following five units; Introduction 
to Dispatcher Roles and Responsibilities. Telecommunications 
Equipment, Operating Procedures and Techniques. Eliciting 
Information from Callers, ;md Practice. The second part of lite 
course (EMT Dispatcher Materials) /eros in on what the 
dispatcher needs to know to be able to allocate adequate medi- 
cal resources to the scene of each emergency and consists of 
the following six units: HMT Dispatcher Roles ami Responsi- 
bilities, Capabilities and Limitations of Local Medical l-'acili- 
ties. Allocation of Resources, Providing Emergency Care in- 
structions. Practice, and Disaster Procedures. This student 
study guide is intended as a working document to be used not 
only in class, but also on the job as dispatcher. Space is pro- 
vided to write in any information that is not already contained 
in the guide, information that will serve as a valuable 
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THE RANDOMIZED RESPONSE TECHNIQUE. A 
REVIEW AND APPLICATION. INTERIM REPORT 

The randomized response technique is a good tool for con- 
ducting sample surveys of human populations on sensitive sub- 
jects since it encourages cooperation and truthful replies hy al- 
lowing the respondent to select a question on a probability 
basis from two or more questions and thus not sacrifice priva- 
cy to the interviewer. The method was introduced by Warner 
in 1965. That particular design is compared with other ran- 
domized response designs including the single unrelated 
question design, two unrelated questions design, the con- 
tamination design, and two variations of the multiple trials 
design. The particular technique or design chosen is not as 
critical as what values are selected for the probability of 
choosing the sensitive question or the sample size. Field appli- 
cations of the randomized response technique dealt with ob- 
taining information on illegitimacy and abortion rates, use of 
the contraceptive pill, emotional problems, income levels, 
premarital and extramarital sexual behavior, frequency of seri- 
ous traffic violations including driving after drinking, accident 
liability, driving under the influence (DUI) arrests, and drug 
usage. The more sensitive the topic and the simpler the ran- 
domizing device, the more effective and accepted is the 
technique. Three pilot studies were performed to investigate 
safety belt usage and effectiveness. They compared police-re- 
ported belt usage with rates obtained by using the randomized 
response technique on a sample of drivers who had recently 
been involved in accidents. The technique proved to be useless 
for determining safety belt usage of individuals involved in ac- 
cidents, perhaps because the issue of belt usage is not suffi- 
ciently sensitive or because the method of administering the 
survey by mail was not sufficiently understandable. 

by Yosef Hochberg; Jane C. Stutts; Donald W. Reinfurt 
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SURVEY OF SUSPENSION SYSTEMS ON PICKUP 
TRUCKS USED TO CARRY SLIDE-IN CAMPERS 2. 
VOL. 16. FINAL REPORT 

One hundred seventy six pickup trucks manufactured after Jan 
I, 1977 and slide-in camper bodies manufactured after Mar 
1972 were surveyed in the field from Jul 1974 to Jan 1976 at 
locations in South Carolina and Michigan. The survey, The 
Second Recreational Vehicle Survey (RVS 2) was a follow-up 
to RVS 1 conducted in 1971. The primary objectives of both 
surveys wore to determine loading patterns, pick-up truck load 
capacities, and consumer knowledge of the vehicles' suspen- 
sion system and camper body delivered weights. The suspen- 
sion systems include tires, wheels, springs, and axles. A 
further objective is to compare RVS I and RVS 2 to see what 
improvements have been made. The survey consisted of 
several phases including measurements of individual wheel 
loads and inflation pressures, both loaded and unloaded; com- 
parisons of actual vehicle weights versus manufacturers' data 
and interviews with owners to see if data were available to 
liiem and if so was it used. The results are that front and rear 
end overload had decreased since RVS I , front end springs 
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had not improved. Rear tires stayed about the same and rear 
end springs had improved slightly. Eighty-one percent of the 
rear tires were under-inflated versus 67% for RVS 1. A signifi- 
cant improvement was found in the availability of vehicle load 
information to the consumer. 

by Norman Ludtke 
Contract DOT-HS-4-00978 
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COMPARATIVE DATA AND ANALYSIS IN STATE 
MOTOR VEHICLE ADMINISTRATION. INTERIM 
REPORT 

Data are compiled concerning the various functions of the 
driver license process as performed by the motor vehicle and 
public safety departments or agencies in the United States and 
Canada: instruction permits, initial issue of driver license, 
renewal issue of driver license, driver testing, driver examiner, 
driver improvement, medical advisory boards, and motor vehi- 
cle administration. Data are interpreted verbally as well as 
presented in tabular form. 

by Arthur A. Tritsch; Albert H. Kumbar 
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SCHOOL BUS VEHICLE SAFETY REPORT. REPORT 
OF THE SECRETARY OF TRANSPORTATION TO 
THE UNITED STATES CONGRESS PURSUANT TO 
SECTION 103 OF THE 1976 AMENDMENTS TO THE 
NATIONAL TRAFFIC AND MOTOR VEHICLE 
SAFETY ACT OF 1966 

School bus transportation is about seven times safer than pti. 1 - 
senger car travel according to number of injuries per pn:- 
senger mile. In spite of this good record, however, pupil truru 
portation safety can and should be improved. Wholly reliuHl 
information on school bus accidents is not readily available o 
a national basis, particularly for nonfatal injury accidents tin 
even more so for accidents in which no injury occurred. B1 
descriptive statistics and accident-causation data are laclcir 
due to both inadequate investigation of the accident site a.r 
the lack of a formal and systematic data collection and syntli. 
sis process to produce aggregated information. The Nation 
Highway Traffic Safety Administration (NHTSA) should con 
pile and analyze national information on the pupil transpoi-t; 
tion system on a continuing basis, making maximal use c 
school bus accident and usage information generated by tJ: 
states. The states should give to NHTSA a copy of euc 
school bus accident which results in a pupil injury so thut 
can be analyzed within a national context. NHTSA shoul 
continue and expand multidisciplinary investigations of hit> 
severity accidents, probing as a minimum all accidents involv 
ing a pupil fatality. Evaluation should be made of improve 
men is in and maintenance procedures of braking systems, an< 
of occupant protection features. There should he research int< 
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roving visibility around the bus to ground level; close au- 
'rtinS ^ coir! P nance to safety standards, and evaluation of ap- 
t -,a cn to tne improvement in school bus safety. There should 
P in-service programs to maintain designed-in levels of safety 
..^t\ functional performance of buses, evaluation of the 
dem of carbon monoxide infiltration into buses, and aug- 
tation and reinforcement of state safety programs for pupil 
transportation. There should be a program to select and train 
C j 1 ool bus drivers, and a program to educate the public about 
rz(jf recl boarding an l disembarking procedures. Model legisla- 
tioi 1 should be made to standardize school bus traffic control 
l a vvs- NHTSA programs and acitvities should aid state and 
j oC al jurisdictions in upgrading the administration and opera- 
t j n of the ' r P u Pi! transportation systems. NHTSA studies 
sj^otild determine the magnitude of the field trip program, 
ar7 i]y xe state laws of transporting the elderly in school buses, 
an d determine what changes need to be made in the pupil 
transportation system to start a program of transporting the el- 
derly- 

>epa rtment of Transportation, Washington, D.C. 20590 
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Availability: GPO 



HS-802 210 

INFLUENCE OF ROADWAY DISTURBANCES ON 
VEHICLE HANDLING. VOL. 1 - SUMMARY 
REPORT. FINAL REPORT 

The development of meaningful test procedures and per- 
formance parameters that can be used for evaluating vehicle 
stability against, and/or recovery from, roadway disturbance 
inputs, is summarized. In contrast to previous research, the 
disturbance selection was based on accident data surveys, sur- 
vey questionnaire responses, field test evaluations, and simula- 
tion results. From these sources three primary disturbances 
emerged: a shoulder dropoff, high frequency bumps, and a 
single low frequency bump. Open loop tests were run with 
four different vehicles to develop test procedures that 
reflected worst case conditions and that were sensitive to 
changes in vehicle characteristics. Closed loop tests were run 
with naive subjects in order to develop safety related per- 
formance measures (in terms of lane exceedence potential) 
that were sensitive to driver/vehicle response and that could 
he related to open loop procedures. For shoulder dropoff, the 
following general directions are recommended for additional 
research work: derivation of amplitude distributions of 
shoulder heights from actual roadway surveys; development of 
maximum allowable values (criterion levels) of shoulder-climb- 
difficulty parameter, Trc, for the standardized edge height; 
provision of shoulder dropoff disturbances as a specified 
checkoff category on all accident report forms; and per- 
formance of additional, carefully controlled tests with dif- 
ferent tire type, wheel diameter, and tire pressure to more ac- 
curately determine the effects of these variables. For high 
frequency bumps, additional research work should consider 
the following: additional surveys in different parts of the 
Country to show possible higher encounter probability of 
Washboard-type disturbance that would help to justify it in a 
^omplutnce test series, also establishment of a representative 
w aveform and wavelength; testing of a smaller amplitude 
Disturbance of front suspension in studying initial yaw 
r *^sponse delay associated with vehicle pitchup; performance 
f open-loop tests on a wide sample of vehicles to establish 
e i~ilerion levels for the incremental yaw rate performance mea- 
s tires; performance of the single bump test at various speeds 
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in order to determine if the speed sensitivity shown in the mul- 
tiple bump procedure has an analogous single bump 
equivalent. Since the low frequency disturbance has not shown 
an unusual or unexpected hazard potential as did the previous 
two disturbances, the only recommendation for further test 
plans would call for additional vehicles to be tested. These 
tests would define the limits of acceptable yaw velocity excur- 
sion for current vehicles and would also help to establish a 
standardized test speed as a function of different 
height/wavelength ratios. 

by Richard H. Klein; Walter A. Johnson; Henry T. Szostak 
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PERFORMANCE EVALUATION OF 50TH 
PERCENTILE INTERNATIONAL TEST DUMMIES. 
VOL. 1. FINAL REPORT 

Part 572 static and dynamic tests as well as 39 sled tests in 
four different configurations were made to evaluate per- 
formance of four International 50th Percentile Test Dummies, 
using the currently available 50th percentile Hybrid II dummy 
as a baseline. Technical descriptions, summary data tables, 
and photographic documentation of test configurations and 
damages incurred are presented. The four test configurations 
used were type 2 belt restraint; lap-belted occupant's head im- 
pacting padded instrument panel; right, front seal passenger 
impacting air cushion and knee padding; and unrestrained 
driver impacting an energy-absorbing steering wheel/column 
and knee padding. The dummies included one manufactured 
by Alderson Res. Labs. Inc., two each manufactured by Itoh 
Seiki Co. Ltd., and two each manufactured by David Ogle, 
Ltd. Three-point belt restraints were used. Steering wheels and 
columns were the type used in the 1973 AMC Hornet sedan. 
The maximum sled acceleration g values were taken directly 
from the oscillograph recording. Seat belt preload tensions 
were measured with a digital voltmeter (transducer/signal con- 
ditioner output voltage) and manually recorded during pre-test 
adjustment of seat belt tensions. Values for head maximum 
resultant g's were taken from the digital tabular data and arc 
the maximum values which occurred during the initial portion 
of the simulated automobile crash, while the dummy was mov- 
ing in a forward direction, before rebound. Head Severity 
Index (HSI) values were also taken from the digital tabular 
data. The head resultant acceleration plots were cross corre- 
lated during selection of Head Severity Index values so that 
the increases in HSI, which occured during rebound, were ex- 
cluded. The Head Injury Criterion (HIC) values listed were 
those derived by digital computation. The chest maximum 
resultant g values were obtained from the digital tabular data 
and the values listed are the maximum values that were 
reached during the test while the dummy was moving in a for- 
ward direction before rebound. The Chest Severity Index 
(CSI) values listed were derived from digital tabular data. The 
chest resultant acceleration plots were correlated to select 
chest severity index values; the increased chest severity index 
values during rebound were excluded. The values for femur 
load were taken from the digital tabular data and are the max- 
imum values noted during the initial portion of the sled test, 
while the dummy was moving in a forward direction before 
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rebound. The maximum chest deflection values were found for 
air cushion and knee padding, and for initial series of padded 
instrument panel and knee padding configurations. 
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ANALYSIS OF BLOOD ALCOHOL LEVELS IN 
FATALLY INJURED DRIVERS AND PEDESTRIANS 
IN NASSAU COUNTY, NEW YORK DURING 1972 

Data on the blood alcoholic content (BAC's) of fatally injured 
drivers and crash involved pedestrians in Nassau County, 
N.Y. during 1972 is examined to determine if any shifts have 
taken place which might be indicative of overall Alcohol 
Safety Action Project impact. Data are derived from examina- 
tion of records from the Nassau County Medical Examiner's 
Office autopsy reports where BAC's are determined for all 
fatally injured drivers 14 years of age or older, about 80% of 
the vehicular fatalities. BAG data from fatally injured drivers 
does not show impact as a result of the Nassau ASAP. The 
number of drivers testing positive (i.e. having nonzero BAG) is 
lower in 1972 as compared with previous years. However, the 
figure is no lower than that recorded for the last baseline year, 
1970. Alcohol involvement in pedestrian crashes for the group 
aged 30 to 59, those most often involved in alcohol-related 
pedestrian deaths, yielded an estimate of 70%. Although the 
number of drinking pedestrians declined during the program 
years as compared with the baseline, there was little dif- 
ference in the number of nondrinking pedestrians killed, with 
the 1968 to 1970 average being 21.3 and that for 1971-72 equal 
to 23.5. However, no ASAP countermeasures are aimed at the 
drinking pedestrian. 

by David F. Preusser 
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ANALYSIS OF NASSAU COUNTY ASAP PATROL 
ACTIVITY 

The Nassau County, N.Y. Alcohol Safety Action Project 
(ASAP) Special Enforcement Team (SET) consists of a serge- 
ant and 14 patrolmen operating four specially marked cars on 
a two shift per day, seven day per week basis. In 1972, regular 
patrols made a total 3,358 arrests, an increase of almost 33% 
from the previous year. This figure, coupled with the 762 SET 
arrests brought about an overall increase of 63% for the year 
as compared with 1971. Of the three types of DWT arrests 
(pick up, injury crash, and property damage), the bulk of ar- 
rest increases occurring during J972 lay in the pick up arrest 
category. Of the SET arrests, 69% took palce in the 8 pm-4 am 
time period, Saturday being the most active arrest day. In 1972 
a total of 406 of the DWI/driving while ability impaired 



made in fatal accidents. Of those arrested 93% are males, and 
drivers in the 20 to 39 age range accounted for 50% of all ar- 
rests in 1972. The majority of those arrested are married, re- 
sidents of the county, and have high school educations; 40% 
have a police record, 15% being a prior DWI arrest. The SET 
squad made an average of 2.3 arrests per night or 0.036 arrests 
per patrol man hour. Cost per arrest was $390. The average 
blood alcohol level of SET arrests was lower than among regu- 
lar patrols. The rate of test refusal in SET arrests was also 
lower than among regular patrols. The SET effort must be 
considered a meager one in terms of the size, traffic levels, 
and population of the county. 

by Robert G. Ulmer; David F. Preusser 
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NASSAU COUNTY (NEW YORK) ALCOHOL SAFETY 
ACTION PROJECT. ANALYSIS OF ASAP PATROL 
ACTIVITY. FINAL REPORT 

The Nassau County, N.Y. Alcohol Safety Action Project 
(ASAP) Special Enforcement Team (SET) is evaluated and 
described for the operational period Feb 1972-Jun 1973. SET 
made a total of 1,314 alcohol related traffic arrests, approxi- 
mately 21% of all such arrests in the county during this period. 
SET arrests appear to be relatively independent of arrests liy 
regular patrols. SET activities have increased during the six 
months of operation in 1973 as compared with the prior year. 
An average of one driving while intoxicated/driving while aoili- 
ty impaired (DWI/DWAI) arrest was made for each 25 man- 
hours of patrol. Total cost per arrest was S360. Overall arreni 
average per officer was 6.0 arrests per month per man, witr 
considerable variation among officers. In all, 331 successful 
deterrent incidents were reported by the team during its opera- 
tions. Surveillance of drivers with revoked licenses provec: 
relatively unproductive. The average blood alcohol content 
(BAC) of persons arrested by SET was lower than among per- 
sons arrested by regular patrols. Most of the SET arrests oc- 
curred during the Spm-midnight shifts. During the ASAP 
operational period, a number of shifts in the characteristics of 
DWI/DWAI arrests have been observed, especially trends 
toward lower BAC's among persons arrested and toward more 
young people being arrested. Both of these trends are believed 
to be due to reductions in the presumptive or per se levels for 
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period did not produce a down turn in alcohol related fatal or 
injury accidents. The hypothesis offered to explain this out- 
come is that existing enforcement efforts are not at a level 
where they provide a true deterrent to the potential drunken 
driver. 

by Robert G. Ulmer; David F. Preusser 
Dunlap and Associates, Inc., One Parkland Drive, Darien, 
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NASSAU COUNTY (NEW YORK) ALCOHOL SAFETY 
ACTION PROJECT. PROJECT SUMMARY. FINAL 
REPORT 

Examination of traffic accident data following the operational 
phase of the Nassau County New York Alcohol Safety Action 
Project (ASAP) provided no evidence that the project made 
progress toward its overall objective of the reduction of al- 
cohol related fatal and injury producing motor vehicle ac- 
cidents. The rate of total vehicular fatalities did not change 
during the ASAP period as compared with the three previous 
years, nor in comparison with the fatal accident experience of 
three control counties. Data on blood alcohol concentrations in 
fatally injured drivers showed no change in this measure. Sin- 
gle vehicle nighttime fatal accidents did not decline as com- 
pared with the baseline years and were not significantly dif- 
ferent from the rates of these accidents in the control coun- 
ties. Injury accident data from the ASAP operational period 
showed no evidence of project impact when compared with 
the baseline or with the accident experience of the control 
counties. Two of the countermeasure programs begun under 
ASAP auspices which have been continued in modified form 
by the county are the Special Enforcement Team (SET) and 
the rehabilitation/driver retraining effort. Total project expen- 
ditures were $1,385,917 as compared to a budget of $1,474,032. 
The two general areas in which the Nassau ASAP is believed 
to have had catalytic effects on approaches to solving the 
drinking-driving problem in New York State are the generation 
of statistical data regarding alcohol and traffic safety, and the 
demonstration of the "systems approach" to the problem and 
the demonstration of specific counter-measures. The SET made 
a total of 1,314 DWI/DWAI (driving while intoxicated/driving 
while ability impaired) arrests, and was continued by the Nas- 
sau County Police Dept. following completion of the ASAP. 
SET arrests are considered to have been "new" arrests in the 
sense that they do not appear to be those that would otherwise 
have been made by regular patrols; on the other hand, the 
SET effort does not appear to have stimulated arrest activity 
among non-ASAP patrols. The detection capability of SET ap- 
peared to be superior to that of regular patrols. The ASAP 
sponsored rehabilitation program is being continued by the 
Nassau County Dept. of Drug and Alcohol Addiction. Thus, a 
treatment option for convicted DWI/DWAI offenders con- 
tinues in effect in the county. The primary evaluation mea- 



and the distribution of materials. Materials were well dis- 
tributed in the final six months of the project. Extensive tabu- 
lations of total project impact are included. 
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NASSAU COUNTY (NEW YORK) ALCOHOL SAFETY 
ACTION PROJECT. ANALYSIS OF JUDICIAL 
DISPOSITION OF ALCOHOL RELATED TRAFFIC 
ARRESTS. FINAL REPORT 

Court disposition of alcohol related traffic arrests is reviewed 
during the Nassau County, N.Y. Alcohol Safety Action Pro- 
ject (ASAP) effort during the period 1971-Jun 1973. ASAP has 
no judicial countermeasures, so that court cooperation consists 
of a mechanical referral of cases to the rehabilitation effort on 
a random basis. The judge is provided an envelope to be 
opened upon a county resident's conviction of a driving while 
intoxicated/driving while ability impaired (DWI/DWAI) charge. 
If the envelope contains an invitation to participate in the 
rehabilitation effort, the person is so notified and referred to 
ASAP for further processing. If the envelope contains no in- 
vitation, the person is sentenced in the usual manner. The pri- 
mary outcome of alcohol related traffic arrests handled by the 
Nassau District Court is the acceptance of a guilty plea to a 
lesser charge following plea bargaining. That is, while upwards 
of 90% of drivers arrested could be tried for the misdemeanor 
DWI or "per se," only about 10% of convictions are in this 
category. During 1971 and 1972, approximately 68S? of all con- 
victions were for the traffic infraction DWAI, while 14% were 
for nonalcohol offenses. The rate of not guilty or dismissed 
outcomes has been less than 4% over the past five years. A 
comparison of the 1971-1972 period with the baseline indicates 
that there have been essentially no changes in the court han- 
dling of alcohol related traffic offenses, almost all offenders 
opting for a lesser charge after plea bargaining. 
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is studied with special attention being paid to data regarding 
alcohol consumption in these drivers to determine what, if 
any, changes have occurred which could he attributed to the 
ASAP effort. The analyses are predicated on the assumption 
that the number of drinking drivers killed is the best available 
criterion measure against which to evaluate whether the ASAP 
accomplished its overall objective. This is so because of the 
relative reliability of alcohol determination in these accidents 
as compared with other classes of accidents. Three basic 
questions are addressed: has there been a reduction in the 
number of drinking drivers killed in Nassau County during the 
period of ASAP operation as compared with earlier years? 
Has the distribution of blood alcohol concentrations (BAG) in 
fatally injured drivers changed in any way that would indicate 
a shift in drinking/driving behavior in the County? Have the 
characteristics of drivers killed or the characteristics of their 
accidents changed in any way that would indicate ASAP im- 
pact? Data were collected on BAC's in fatally injured drivers 
and certain information on the accidents (e.g. dates, times) 
through examination of the records of the County Medical Ex- 
aminer. No evidence was found to show that the Nassau 
ASAP made any significant progress toward reducing alcohol 
related fatal motor vehicle accidents. While it is true that the 
number of drinking drivers killed during the operational period 
of the ASAP rose by a lesser amount than nondrinking drivers 
killed, these differences were not significantly different. Just 
over 50% of drivers killed (and tested) in the operational and 
baseline years had been drinking. Overall, the distribution of 
BAC's showed no change in tested drivers who died in the 
operational and baseline years. However, the mean BAC of 
drinking drivers killed rose to 0.148% in the operational years 
from 0.135% in the baseline. Examination of the charac- 
teristics of drivers killed or the circumstances of their ac- 
cidents revealed no pattern that would argue that a subset of 
drivers was being reached by the ASAP. No changes were 
found in the age distribution of drinking drivers killed in the 
baseline and operational years. Similarly, no changes were de- 
tected in the distribution by day or week in which these fatal 
accidents occurred. However, the data on crashes by time 
period, alcohol involvement, and number of vehicles in the 
crash indicated an increase in the proportion of single vehicle 
accidents during the operational years attributable primarily to 
the driver "had been drinking" category. Also, while the pro- 
portion of nighttime crashes declined, the percent of alcohol 
involvement during this time period increased. This latter ef- 
fect appears to be due in part to a proportionately larger in- 
crease in sober drivers killed in the daytime than at night dur- 
ing the operational years. None of the shifts that occurred in 
these data indicate a declining role of alcohol involvement in 
driver fatal accidents. 
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NASSAU COUNTY (NEW YORK) ALCOHOL SAFETY 
ACTION PROJECT. ANALYSIS OF OVERALL 
PROJECT IMPACT. FINAL REPORT 

Evaluation is made to determine if the overall objective of the 
Nassau County New York Alcohol Safety Action Project 
(ASAP), to reduce the number of alcohol related fatal and in- 
jury producing motor vehicle accidents in the County, had 
been met during the operational years of the project, 1971 
through Jun 1973. The data on Nassau County fatal accidents 
were obtained from the County Medical Examiner and in- 
cluded information as to whether or not the fatally injured 
subject had been drinking. Injury accident data were obtained 
from the New York State Division of Motor Vehicles. These 
data did not provide any direct measure of alcohol involve- 
ment, so it had to be analyzed by examining the heavily al- 
cohol involved nighttime, single vehicle crashes. The fatal ac- 
cident data and the injury accident data were compared with 
both the Nassau baseline period (1968-1970) and data from 
similar non-ASAP areas of New York State. Two questions 
were answered: Was there a reduction in alcohol related total 
crashes? Was there a reduction in alcohol related injury 
crashes? The total number of vehicular fatalities did not 
change significantly over the three years prior to program 
operations, as compared with the 2.5 years during program 
operations. Toxicological data showed that the number ol 
fatally injured drivers who had been drinking had also nol 
changed significantly. Typically highly alcohol involvec 
nighttime, single vehicle fatal crashes did not decrease either 
Comparisons between Nassau County and each of the centre 
counties on the basis of total fatal crashes and nighttime singlt 
vehicle fatal crashes showed that the number of both types o 
crashes had not changed significantly from the baseline to pro 
gram periods. Available evidence did not suggest that the Nas 
sau ASAP was able to reduce the number of alcohol relate* 
fatal crashes. Injury crash data also failed to suggest projec 
impact. Total injury crashes were down in 1971, but rose agaii 
in 1972. The drop in 1971 was also found in each of the con 
trol counties. It was concluded that the drop was due to 
change in the New York State accident reporting lavs 
Nighttime, single vehicle injury crashes were higher during th 
operational years as compared to the baseline years. Con 
parisons between Nassau and the control counties on the basi 
of injury crashes were equivocal. 
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ALCOHOL SAFETY ACTION PROGRAM - 
MECKLENBURG COUNTY, NORTH CAROLINA. 
FINAL REPORT - PHASE 1 



A study to determine the feasibility of the countermeasure set 
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court enforcement were formulated and base data were col- 
lected in Phase 1 ; implementation and enforcement will occur 
in Phase 2. The public information/education set includes the 
use of mass multimedia advertising, such as blood alcohol 
level (BAD graphs on liquor bags and breathtesters at ABC 
stores; educational classes, such as driver improvement clinics 
and a special driving under the influence (DUI) school; and a 
Speakers' Bureau. The court portion is aimed at more effec- 
tive sentencing of the problem drinker by pre-sentencing ex- 
amination and by sentences involving rehabilitation. The en- 
forcement portion will feature increased police patrol of 
problem areas in order to decrease the probability that a drunk 
driver will escape detection. Evaluation of the effectiveness of 
these countermeasures will include public attitude surveys 
about drinking and driving, and voluntary research roadside 
checkpoints to determine the present extent of drinking and 
driving. Four secondary measures of effectiveness will be 
used: monitoring the Driver's License File of Mecklenburg 
County; study of the behavior of known alcoholics and 
problem drinkers; analysis of accidents by location, time, 
severity and alcohol involvement; and recording of BALs of 
persons involved in fatal crashes and those arrested for DUI. 
The above information will form a data base for periodic 
evaluation and will be used to guide action programs of other 
cities and counties in their efforts to reduce accidents caused 
from excessive drinking and driving. The material cost of ac- 
cidents involving drivers with a BAL of over .05% appears to 
be significantly greater than the cost of accidents involving 
drivers with a lower BAL. More vigorous enforcement of 
present laws is needed to improve the DUI accident rate, 
rather than new laws. Mandatory rehabilitation of problem 
drinkers will require minor changes in present laws. Tables 
and maps of a census tract summary of accidents and arrests, 
a graph of project expenditures, a directory of services, and a 
sample Speaker's Summary Sheet are appendixed. 
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MECKLENBURG COUNTY [NORTH CAROLINA] 
DRINKING-DRIVING ATTITUDE SURVEY, 1971. PT. 
1. SURVEY RESULTS 

The findings are presented of the first two of four annual per- 
sonal interview surveys Alcohol Safety Action Project (ASAP) 
in Mecklenburg County, N.C. as a measure of yearly changes 
attributable to the ASAP countermeasures in attitudes, 
knowledge and practices affecting the number of alcohol re- 
lated fatalities and accidents in the county. The baseline sur- 
vey data were collected in the fall of 1970. The second survey, 
conducted nine months later, measured the effectiveness of 
the first countermeasure, an educational package. The survey 
instrument, a structural 20-minute questionnaire to be used 
four times, is designed to collect information on drinking-driv- 
ing related altitudes and knowledge, as well as tin drinking anil 
driving practices. The major indicators of change are two 
scales of ten statements each, covering attitudes and reasons 
for drinking. The attitudes scale is divided into drinking related 
and alienation subscales; the rcasons-for-drinking scale is di- 
vided into escape and social drinking stibscales. Little or no 



change has taken place in the social and economic charac- 
teristics of drinking drivers over the two survey years. The 
percentage of drinking drivers increased with formal schooling 
completed and with education related characteristics such as 
income and urban living. The drinking driver statistics in- 
dicated a preponderance of whites and males. The indicators 
of the survey remained stable over two years, although several 
were relatively untried. Some of the chosen indices, although 
far from precise, are capable of distinguishing the problem 
drinker-driver from other drinking drivers. From ASAP's point 
of view, it is regrettable that neither drinking-driving related 
knowledge nor attitudes nor behavior have shown more im- 
provement as a result of educational countermeasures, 
although the program had been in effect only nine months be- 
fore the second survey. It must also be asked whether im- 
provement is possible when less than one third of the drinking 
drivers scored low on the drinking related attitudes scale, and 
when the results indicate such a close correlation between test 
scores and formal education. Little evidence was gathered to 
indicate that good drinking related attitudes, knowledge, and 
formal education have a deterrent effect upon problem drink- 
ing-diiving. Excessive escape drinking, together with high 
alienation, youth, and maleness, appear to be the best predic- 
tors of those who tend to be involved in drunken driving. It 
remains to be seen whether there is a carry-over effect of the 
educational program or if the law-enforcement program 
planned for 1972 will be more successful in changing poor 
drinking-driving habits. Source tables for the survey are in- 
cluded. 
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MECKLENBURG COUNTY [NORTH CAROLINA] 
DRINKING-DRIVING ATTITUDE SURVEY, 1971. PT. 
2. TECHNICAL APPENDIX 

Field procedures used in personal surveys conducted for the 
Alcohol Safely Action Project (ASAP) in Mecklenburg Coun- 
ty. N.C. are described, including the recruiting, screening and 
selection of interviewers, of the supervisor, and of the editor 
as well as interviewer training, field work for assigning county 
segments, and quality control by RTI survey specialists, by 
the supervisor, and by the field editor. Interviewer comments 
were solicited on a special form, which indicated the need for 
more publicity before the interviews were made. The sample 
design of the survey includes the sample frame, stratification 
by income and degree of urbanization, sample si/.e and sample 
allocation. Data for each respondent were weighted to reflect 
the unequal probabilities of selecting substrata within strata 
and of selecting persons within housing units. In the 1971 sur- 
vey, 774 personal interviews were conducted out of a target 
number of 850, due to the differences between estimates and 
actual experience in several sample design parameters. For ex- 
ample, there were fewer housing units per segment than had 
been estimated, and the average number of males aged 20-49 
per housing unit was also below pre-survey estimates. The 
statistical method of adjusting randomized responses is 
detailed and adjustment formulas derived. Included is a copy 
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of the questionnaire used in 1971 and copies of interviewer 
response cards. 
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THE EFFECTIVENESS OF THE MECKLENBURG 
COUNTY [NORTH CAROLINA] ALCOHOL SAFETY 
ACTION PROJECT. AN ASSESSMENT OF CHANGES 
IN DRINKING-DRIVING KNOWLEDGE, ATTITUDES 
AND PRACTICES, 1970-1972 

Three household surveys were conducted under the sponor- 
ship of the Mecklenburg County (N.C.) Alcohol Safety Action 
Project (MASAP) to assess the effectiveness of MASAP's 
1971 and 1972 drinking-driving countermeasures in discourag- 
ing county residents from driving after excessive drinking. The 
first countermeasure was an intense one-year public informa- 
tion education campaign designed to alert the county to the 
dangers of driving after drinking and to bring about changes in 
attitudes about drinking-driving problems by emphasizing a 
treatment orientation rather than punitive measures. The main 
measures of MASAP's effectiveness are two questions asked 
of all potential drinker-drivers in the survey, as elicited by the 
randomized response method: if the respondent drove within 
an hour after having four or more drinks, defined for survey 
purposes as driving after excessive drinking; and whether the 
respondent had received a citation for serious traffic violation, 
including driving after drinking. Other important indicators of 
MASAP effectiveness include scores on a "true or false" type 
test and on an attitude scale, designed to assess changes in 
factual -knowledge and in attitudes related to drinking-driving. 
Other questions covered frequency, amount and motivations 
for drinking, a measure of alienation, and sociodemographic 
characteristics. This last information was treated in the analy- 
sis as the major independent variable, with driving after exces- 
sive drinking as the major dependent variable. The knowledge 
test, attitude scale scores, and the remaining behavioral 
characteristics were hypothesized to be determinants of driv- 
ing after excessive drinking. The survey results indicate that 
the 1971 MASAP campaign exerted a considerable influence 
upon county residents' knowledge and attitudes, regardless of 
drinking and driving status, although the scores for the drink- 
ing-driving population were higher in all three survey years 
than for those of the nondrinking-driving population. The 
scores reached a peak in 1971 and had declined by 1972, in- 
dicating that the changes obtained were not necessarily lasting. 
Driving after excessive drinking declined considerably in 1971 
among those with high test scores. Males' driving after exces- 
sive drinking declined in 1971 by over 20%, and by over 40% 
for males with high knowledge test scores. This overall effect 
was offset by an increase in driving after excessive drinking 
by unmarried males aged 30-49, and by unmarried females in 
the 16-29 age group. Results in 1972 indicate that the rates of 
driving after excessive drinking had further declined. There 
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feet upon specific population segments, with increased law en- 
forcement being the most effective on the population most 
prone to driving under the influence (DUI): nonwhite, highly 
alienated, males, aged under 30. Citations for serious traffic 
violations other than DUI seem to have steadily declined since 
1970, a possible side effect of MASAP either on the public or 
on police emphasis. There is no simple solution to the DUI 
problem. Survey information is tabulated, procedures outlined, 
and copies of the household screening form and interview 
questionnaire are supplied. 
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ANALYSIS OF DRIVERS FATALLY INJURED IN 
MECKLENBURG COUNTY, N.C. 1970, 1971, AND 
1972. AN ANALYTICAL STUDY FROM 
MECKLENBURG ALCOHOL SAFETY ACTION 
PROJECT 

A fatal crash file for Mecklenburg County, N.C., was cc 
lected on each fatal crash, including pedestrian deaths, occu 
ring in 1970, 1971, and 1972. Information collected include 
the investigating officer's report, the medical examiner's r 
port, breath analyzer log data on surviving drivers and tl 
driving record of all involved drivers. Tables show data < 
motor vehicle fatalities by crash type (single vehicle, multij: 
vehicle, pedestrian, passenger) versus blood-alcohol concenti 
tions for 1970, 1971, and 1972, detailed information on t 
fatally injured drivers by blood-alcohol levels, age, sex, s\ 
past driving history, and a breakdown of fatal crashes by c3 
and night occurrence and key data on fatal crashes 
Mecklenburg County and in North Carolina as a whole. DJ 
on fatal crashes by four-hour time periods are presented a 
are broken down for multiple and single vehicle crashes. "T 
number of fatalities per 10,000 drivers was significantly less 
1972 than in 1971. During this same period the rest of the st. 
showed an increasing trend in fatality rates. The number 
drivers fatally injured in Mecklenburg County in 1972 v 
about 40% fewer than in either of the previous years. The pi 
centage of fatally injured drivers tested for blood-alcohol c< 
centrations (BAC) in 1972 was about the same as the basel 
year. Of those tested the average BAC was 38% less in 1 * 
than the average in 1970; only half as many were found to 
above .15% BAC. The night time fatal crashes were fewei 
1972 than any preceding year although single vehicle eras 
showed a slight reduction at night time in 1971. Conclusi< 
reached are that alcohol related fatalities as well as all ftit 
ties are being influenced in the Mecklenburg County AIco 
Safety Action Project (MASAP) region in a significcii 
decreasing trend in 1972 as opposed to an increasing trend 
the rest of the state, and that this evidence supports the ef t 
tiveness of the MASAP countermeasures. 
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MECKLENBURG COUNTY [NORTH CAROLINA] 
DRINKING/DRIVING ROADSIDE INTERVIEW 
SURVEY. RESEARCH REPORT NO. 3. OCTOBER 

1972 

The Mecklenburg County, N.C. roadside interview survey was 
conducted to evaluate changes which might have occurred 
since the beginning of 1972 in the drinking/driving habits of re- 
sidents as a result of nine-month enforcement and court 
procedure countermeasures (Mecklenburg County Alcohol 
Safety Action Program or MASAP). Survey data collected in 
the fall of 1972 were used to determine the distribution of 
blood alcohol level (BAD readings among a sample of drivers 
selected from the resident driving population and to evaluate 
the impact of the increased enforcement countermeasures. 
Breath samples were obtained from 652 of the 659 drivers in- 
terviewed. Anonymity of respondents was maintained and no 
follow-up interviews were held. Tables and figures include in- 
formation on vehicle count by time period, classification of 
respondents by type of drink and hreathalizer results, by sex, 
race, age, marital status and education, observed proportion of 
drivers at or above three levels of intoxication, BAL distribu- 
tion as a function of experimental design variables (economic 
strata, volume strata, night of week and time), analysis of 
mailback questionnaires, patrol activity by geographic area, 
driving under the influence (DUI) arrests by quarter and type 
of patrol force, BAL distribution of drivers who had heard of 
the safety campaign and of those who had noticed an increase 
in patrols versus those who had not, and BAL distribution ver- 
sus time of residence in Mecklenburg County Copies of the 
recorder's form, questionnaire and traffic count record are in- 
cluded. The study revealed that there were significant dif- 
ferences in measured average blood alcohol levels for different 
times of the night and for week nights compared with weekend 
nights (Friday and Saturday). The patterns of times and places 
of excessive drinking and driving varied somewhat from previ- 
ous surveys, but there were no significant differences between 
I'J72 and the first two years in the number of drivers with 
HAL's at or above 0.05. Hstimates of the grand mean for the 
proportion of drivers at these levels over all time periods and 
all nights of the week were 6.4% in 1972 as compared with 
9.8'-? in 1971 and X.TA in 1970. This result was not significant 
since the overall averages could as easily have been in- 
terchanged between the years. Little or no improvement in the 
drinking/driving situation could he assessed as a direct result 
of the increased law enforcement countermeasures during 
1971. Although the additional patrolmen doubled the number 
of arrests for DUI during the year, their operational 
procedures made it impossible to attribute any changes in 
drinking/driving patterns to the counlermeasure activity. A 
final survey is planned for the fall of 1973. 
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ANALYSIS OF ASAP ENFORCEMENT 
COUNTERMEASURE 

The court and law enforcement program of the Mecklenburg 
(N.C.) Alcohol Safety Action Project (MASAP) of 1972 was 
based on specially trained police patrols operating during the 
7p.m. -3a.m. shift to apprehend those driving under the in- 
fluence of alcohol (DUI) and resultant court procedures. There 
were statistically significant decreases (at the 10% level) in the 
fatality and fatal crash rates in Mecklenburg from 1971 to 
1972, which was significantly greater than in the rest of the 
state. Use of fatality and fatal crash rates as the main criteria 
of MASAP success is not adequate since they are too insensi- 
tive to detect small changes; secondary measures such as 
blood alcohol concentrations, arrests, public and attitudes and 
knowledge may be better criteria. In 1972 about 13% of DUI 
arrestees were dismissed or acquitted. Surveys of public at- 
titude and knowledge suggest that the public information and 
education campaign was as effective as the law enforcement 
part of MASAP. Although reported driving after drinking 
decreased in 1972, reported drinking (and not driving) in- 
creased greatly. There seems to be no simple solution to the 
DUI problem. 
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MECKLENBURG ALCOHOL SAFETY ACTION 
PROJECT. JUDICIAL DISPOSITION OF ALCOHOL- 
RELATED TRAFFIC ARRESTS 

The judicial disposition of alcohol-related traffic arrests, the 
DUI (driving under the influence) offender, and the impact of 
the court procedures on the enforcement-court procedures 
(introduced in 1972) of the Mecklenburg (North Carolina) Al- 
cohol Safety Action Project (MASAI 3 ) are analy/.ed. MASAP 
contains a series of integrated countermeasures designed to 
overcome the problem of the excessive drinking driver. 
MASAP provided the courts options to consider in sentencing 
persons convicted of DUI. By the end of 1972, the courts had 
incorporated into their procedures the MASAP pre-sentence 
investigation (PSI) and subsequent recommendations, resulting 
in conviction decisions based on more knowledge of the 
problems of the persons charged. In 1972, 46.3% of the per- 
sons convicted of DUI were assigned to some form of reha- 
bilitation through the MASAP program. There is no quantifia- 
ble evidence that the court program affected the fatality and 
fatal crash rates in Mecklenburg County in 1972; however, in 
that year there was a statistically significant decrease (at the 
10% level; a one-tailed test) in the County fatality and fatal 
crash rates over 1971. The decrease in the County rate was 
significantly greater (at the 5% level) than for the rest of the 
slate, and the decrease in the County fatal crash rate was sig- 
nificantly greater (at the 8% level) than the rest of the state. 
The enforcement programs backed up by the. court procedures 
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were effective in reducing the fatality and fatal^crash rates in 
Mecklenburg County. 

hy J R. Miller; IJ. A. Moser; M. B. Woodside 
Research Triangle Inst., Res. Triangle Park, N.C. 27709 
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ALCOHOL SAFETY ACTION PROJECT, 
MECKLENBURG COUNTY, NORTH CAROLINA. 
JUDICIAL DISPOSITION AND REFERRAL 
PROCEDURE. AN ANALYSIS OF PROBLEM 
DRINKER DETERMINATION AND REFERRAL 
ACTIVITY 

The problem drinker determination and referral activity, part 
of the Mecklenburg (North Carolina) Alcohol Safety Action 
Project (MASAP), provided the judicial system with options to 
consider in sentencing persons convicted of DUI (driving 
under the influence) or amended charges. By the end of 1972, 
the courts had incorporated into their procedure the use of 
ASAP pre-trial background information, the pre-sentence in- 
vestigation (PSI) and recommendations. There is no quantifia- 
ble evidence that the court program affected the fatality and 
fatal crash rates in Mecklenburg County in 1972. However, in 
that year there was a statistically significant decrease (at the 
10% level; a one-tailed test) in the County fatality and fatal 
crash rate over 1971. The decrease in the County rate was sig- 
nificantly greater (at the 5% level) than that for the rest of the 
state, and the decrease in the County crash rate was signifi- 
cantly greater (at the 8% level) than that for the rest of the 
state. The enforcement programs backed up by the court 
procedures were effective in reducing the fatality and fatal 
crash rates in Mecklenburg County. 
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MECKLENBURG ALCOHOL SAFETY ACTION 
PROJECT. THE ALCOHOL DRIVERS' EDUCATION 
SCHOOL 

The Alcohol Drivers' Education (ADE) School Of the 
Mecklenburg (North Carolina) Alcohol Safety Action Project 
(MASAP) was established in 1971 to inform and educate those 
persons convicted on the first offense of driving under the in- 
fluence (DUI) on the MASAP and other related projects about 
the effects of alcohol on the ability of drivers, alcoholism 
treatment and the need for family involvement in rehabilita- 
tion, and current methods of enforcing laws affecting DUI and 
of court methods involved in handling cases of this type. 
Although the ADE course was designed for first offenders of 
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of the curriculum, physical design, admission criteria), the 
driver-student profile (profile of referrals, profile of comple- 
tions, distribution of students by drinking classification), the 
efficiency of the school (course size, course cost), effective- 
ness of the school (knowledge based on test scores, recidiv- 
ism, comparison groups), and the impact of the school. The 
statistical evaluation of the effectiveness of the ADE School 
will be completed after enough time has lapsed such that 
recidivism and other measures of effectiveness can be as- 
sessed. 
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MOTOR VEHICLE ACCIDENTS IN RELATION TO 

GEOMETRIC AND TRAFFIC FEATURES OF 

HIGHWAY INTERSECTIONS] VOL. 1. EXECUTIVE 

SUMMARY 
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MOTOR VEHICLE ACCIDENTS IN RELATION TO 
GEOMETRIC AND TRAFFIC FEATURES OF 
HIGHWAY INTERSECTIONS. VOL. 2. RESEARCH 
REPORT 

Investigations of motor vehicle accidents at intersections o 
a three year period resulted in accident countermeiis 
recommendations based on six intersection design feiiti 
which were demonstrably accident related. Three resoi 
phases included county, state and national data collect lot 
road design and accident statistics; inventory geometry, do 
characteristics and traffic counts at 558 intersections coui 
with police reports of 4372 accidents occurring there f 
1972-1974; and detailed study and analysis of 41 ace i tit 
Most common types of collisions were right angle and c 
sions with unoccupied parked cars. Most common violut 
were speeding and failure to yield right-of-way. Humiin 
environmental factors were more significant in accidem 
cidence than vehicle factors. There should be stun 
procedures for pinpointing sight distance of intersections 
removing obstructions within that distance, street name; 
with dark lettering on a white background, raised PLIVGI 
markers to assist in left-turn movements and to mark ot 
line striping on controlled intersection approaches, coor< 
tion of planning to avoid bus stop placement at urban 



long-term savings due to accident reduction. 
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MOTOR VEHICLE ACCIDENTS IN RELATION TO 
GEOMETRIC AND TRAFFIC FEATURES OF 
HIGHWAY INTERSECTIONS. VOL. 3. APPENDICES 

Supporting, data and the rationale regarding the study area, 
sampling and data collection methods, analysis methods and 
data processing techniques, and study results obtained in Vol. 
2 are provided. City streets, unincorporated county roads and 
highways were used for comparison. Rate of city street ac- 
cidents was three times as high as unincorporated county road 
accidents. Rate of highway accidents was four times as high. 
However, unincorporated county road accidents resulted in 
25% more fatal and injury situations than city street accidents 
over the three year period. Eighty percent of accidents studied 
involved passenger vehicles; 15% commercial vehicles, and 5% 
motorcycles. Average age of female drivers was 38.9; males 
39.9. More multivehiclc accidents occurred in intersection in- 
teriors than outside. Injury rate was higher for intersections in- 
terior accidents, while fatality rate was lower than outside. 
Three Calif, vehicle codes of particular importance to study 
area accidents included speed laws, vehicle rights-of-way, and 
pedestrian rights-of-way. Fifty percent of accidents studied oc- 
curred at Tee intersections. Intersection variables were 
selected in nine major categories to describe Level 2 intersec- 
tions: general characterization, cross section, signing, hazards, 
illumination, horizontal allignmenl, sight-distance. Inventories 
of accidents studied were made using Geometric and Traffic 
Feature (GATE) data forms. Level 3 accident variables were 
divided into three major categories: human, environmental and 
vehicle causal factors. 
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THE DEVELOPMENT OF A CLASSIFICATION 
SCHEME FOR BRAKE LININGS. VOL. 2. FINAL 
TECHNICAL REPORT 

The technique of finger printing brake lining fractional charac- 
teristics should be used with a small-scale laboratory machine 
in developing a classification scheme for replacement brake 
linings. Dynamometer tests show that lining performance 
characteristics can be specified by coefficient of friction u 
defined as a function of temperature, rubbing velocity and 
prior history. A more easily calculable effectiveness for drum- 
brakes is used. These functions show differences in frictional 
properties between OEM and AM materials. Test procedures 
for replacement linings will necessitate obtaining like tempera- 
tures on dynamometer and vehicle. Vehicle computer simula- 
tion programs were used to predict vehicle effectiveness and 
fade and recovery performance. When linings are substituted 
expected change in stopping distance can be determined from 
the change in the front-to-rear axle torque ratio. When u func- 
tion for OEM materials is known computer simulation can 
determine allowable bands which will insure that compliance 
to FMVSS 105-76 is maintained with high confidence when 
original brake linings are replaced by substitute material. Sur- 
face chemistry of brake linings can be analyzed qualitatively 
and semiquantitatively using ESCA. Lining friction properties 
can be described as a function of average rubbing temperature. 
Further research on the nature of rubbing interface is needed 
to understand material changes responsible for fade and 
recovery and prior history effect. Recommended plan for a 
classification scheme indicates use of u function along with in- 
stantaneous rubbing temperature T; instantaneous rubbing 
velocity V; and an index representing the state of prior history 
H. The u function is a fundamental measure of lining frictional 
characteristics and can readily be used to calculate vehicle 
braking performance by computer simulation methods. Test 
procedures can be standardized economically using a scale 
dynamometer to measure u function. A classification scheme 
would include stop temperatures for front and rear brakes at 
start of l()th stop of first fade procedure: lining segments from 
manufacturer taken over a statistically significant production 
run; scale dynamometers; adjustable dynamometer calling; 
limited velocity space requirements; and error bands. 
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THE DEVELOPMENT OF A CLASSIFICATION 
SCHEME FOR BRAKE LININGS. VOL. 1. SUMMARY 
REPORT 
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SUBLETHAL INJURY PATTERNS IN THE BABOON 
RESTRAINED WITH A THREE-POINT HARNESS (- 
Gx IMPACT). FINAL REPORT 

The first modes of crash injury in lap belt and shoulder belt 
areas were identified according to variations of the webbing 
properties of a three-point restraint harness designed to pro- 
vide impact protection in the -Gx direction. Adult male 
baboons were used as the subjects; impact levels were 30, 40, 
and 50 G at velocities ranging from 47.3 to 67.5 feet per 
second. Harness materials used were dacron, nylon, and 
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takata of varying ultimate strengths, yield points, and elonga- 
tion properties. The mean G level for the nominal 40 G im- 
pacts was 42.4 G at a velocity change of 59.8 feet per second. 
Virtually all of the injuries observed were attributed to the 
presence of the belts and the forces they applied to the bodies. 
The most frequent injuries were right clavicle fractures, colon 
contusions, and lacerations to the muscles in the abdominal 
area. Suggested improvements in the harness include a dual 
shoulder configuration to distribute the load on both clavicles 
and either a crotch strap or careful control of tiedown points 
of the abdominal belt to prevent it from migrating cranially 
above the pelvis during impact. The environmental measures 
of loads, accelerations, and photo displacements cannot be 
correlated to the specific injuries which occurred. Appendixed 
information includes a baboon injury rating system, a summa- 
ry of more significant injuries, detailed necropsy protocols, 
photo trajectory plots, and typical data plots. 
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DESIGN, DEVELOPMENT AND TESTING OF 
CALSPAN/CHRYSLER RESEARCH SAFETY 
VEHICLE -- PHASE 2. FINAL TECHNICAL REPORT 

The second phase of a four-phase effort concerning the Cal- 
span Research Safety Vehicle (RSV) program consisted of 
redesigning a base vehicle, the Simca 1308, in order to develop 
a vehicle design which meets most of the Phase 1 study objec- 
tives (program definition, development of specifications, and 
preliminary design). To date, major emphasis has been placed 
on development of crash protection systems, i.e. low speed 
vehicle damage control, pedestrian injury reduction and occu- 
pant protection. Respective systems were designed, developed, 
and tested at the subsystem level. Once acceptable subsystem 
performance was established, test articles representing the 
complete crash protection features were fabricated and sub- 
jected to a number of system integration tests. Results to date 
are very encouraging. A high level of crash protection has 
been provided in a small, family-type vehicle. The overall 
design appears to he compatible with Phase 1 weight (2700 
Ibs.), producibility, and cost targets. Further refinements of 
the design anticipated for the subsequent Phase 3 effort, (RSV 
dimensions, chassis, air-conditioning, lighting bumpers, front 
structure, side structure, restraints, and interior) arc outlined. 
Further studies on costs, modeling, and repairability are 
recommended. Final conclusions must await evaluation of the 
design refinements to he undertaken in the next phase. 

by Patrick M. Miller: James F. Greene, eds. 
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RESEARCH SAFETY VEHICLE (PHASE 2) 
SPECIFICATIONS REVIEW. FINAL TECHNICAL 
REPORT 

Phase 2 of the Calspan Research Safety Vehicle (RSV) pro- 
gram focused on development of the total vehicle design via 
systems engineering and integration analyses. It was necessary 
to review the Phase 1 recommended performance specifica- 
tions in relation to current design and test specifications. The 
RSV is expected to satisfy all of the producibility and safety- 
related specifications for handling and stability systems, crash- 
worthiness, occupant protection, and pedestrian and cyclist 
protection. Visibility systems specifications have been revised 
The current RSV will not fully meet part of the indirect visi- 
bility requirement; the rear window needs to be enlarged 01 
the front window lowered. The optional anti-lock service hrak< 
was not developed, although appropriate studies were per 
formed. No effort was made towards increasing the base vehi 
cle (Simca 1307/1308) interior package dimensions and engirt 
development; the vehicle body needs to be widened am 
stretched. The engine recommended for the Phase 3 RSV ( 
VW 1716 cc with the proposed 1978 California emissio 
package) is not expected to meet the emissions standards c 
.41/9/1.5 with an EPA combined cycle fuel economy of 22-2 
mpg (all options including air conditioning). A grade start pe 
formance of 24% grade in first gear is projected. The RS 
could be refined in Phase 3 so as to meet all of the currei 
specifications; however, such design changes will be expensh 
to the program and decisions about them should be made I 
NHTSA. 
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RESEARCH SAFETY VEHICLE PROGRAM (PHASE 
2) -- PRODUCIBILITY STUDIES. FINAL TECHNICS 
REPORT 

Producibility for Phase 2 (of a four-phase effort) of the C 
spun Research Safety Vehicle (RSV) program was investiyii 
from the standpoints of micro-producibility and macroprocli 
bility. Microproducibility is vehicle specific; manufactxn 
feasibility of the RSV is established by showing how the \~> 
vehicle construction sequence could be modified to int. 
porate RSV features. Corresponding incremental costs u> 
consumer are developed. Macroproducibility pertains to 
broad considerations of passenger car material supply/do in; 
in the future (approximately the next 25 years). Data 
overall cumulative supply/demand are reviewed to estah! 
the need for material conservation. The RSV philosophy i, 
design for material reclamation: vehicle packaging efficient.'' 
a conservation measure. Shredding experiments designed' 



July 30, 1977 



HS-802 305 



design could be substituted in Phase 3. Similarly a manufactur- 
ing technique for the soft bumper system was postulated by an 
established vendor that could meet automotive manufacturing 
standards for speed, quality control, and cost. Lastly, the 
restraint system (particularly the airbelt) was analyzed for 
manufacturing feasibility by an established vendor. To satisfy 
the role of conservation in the design of the RSV and to con- 
tinue to fulfill the 9 passenger car's primary function in the 
transportation scheme, the following RSV practices' were stu- 
died: minimization of vehicle bulk via efficient packaging, 
weight reduction through materials substitution, and materials 
selection and usage to permit efficient materials recovery. Ef- 
ficient packaging has been achieved. Aluminum, high strength 
low alloy steel (HSLA) and plastics (front and rear bumper 
systems) were added selectively to produce desired safety per- 
formance at minimum weight. Materials selection and usage 
were accompanied by recycling investigations; the RSV goal 
of recovery of the ferrous content with acceptable contami- 
nant levels would be achieved. 
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FATAL ACCIDENT REPORTING SYSTEM. 1977 
CODING AND VALIDATION MANUAL 

A manual on reporting system, coding, and validation for fatal 
accidents compiled by NHTSA includes instructions on when, 
how, where and what to report regarding fatal accidents; data 
sources to use in reporting; form coding; data element coding; 
and editing of reports. The appendices have sample Fatal Ac- 
cident Reporting System (PARS) forms for 1975, 1976, and 
1977. 
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NATIONAL HIGHWAY SAFETY ADVISORY 
COMMITTEE. ANNUAL REPORT, 1975 

The 35-member National Highway Safety Advisory Commit- 
tee, its subcommittees on the driver, highway environment, 
vehicles, and state/Federal relations, and its task force on ad- 
judication met during 1975 to make position statements and to 
give testimony to Congress. Full texts of the position state- 
ments and the Dept. of Transportation's replies are given. The 
committee called for the temporary exemption of the state 
matching fund requirement for obtaining Federal highway 
safety construction projects; requested further consideration 
of allowing heavier trucks on the interstate highway system; 
urged uniform enforcement of the 55 mph speed limit 
throughout the states; recommended that a better way be 
found than the "Federal-state partnership" method as a means 
of making states adhere to Federal standards; recommended 
funding of an intensive public information and education pro- 
gram supporting mandatory seat belt legislation; and urged that 



new ways be found of quickly obligating highway safety con- 
struction funds. Congressional testimony on 28 Jul to the 
Transportation Subcommittee of the Senate Public Works 
Committee concerned the 55 mph speed limit; heavier truck 
legislation; establishment of a uniform data collection system; 
the apparent need for a standard accident report form; review 
and consolidation of existing highway safety standards; an 
enhanced and strengthened role for the Governors' Highway 
Safety Representatives; and the ineffective, costly, and 
generally unsatisfactory situation in the judicial administration 
of traffic and driving offenses. Attachments to the Congres- 
sional testimony are presented in full: a report of the commit- 
tee's working session of 14 Sep and a study on fatal tractor 
trailer crashes and setting relevant standards for tractor 
trailers. The committee's membership is listed and a chart 
shows the committee's structure. 
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FIELD OF VIEW MEASUREMENTS OF FOUR 
BUSES. FINAL REPORT 

Tests to determine the field of direct view afforded the opera- 
tor of buses included monocular and binocular obstruction an- 
gles and percentage visibility of a four-foot cylindrical target 
in the two forward quadrants for four buses manufactured in 
1973-1975 (a school bus, a metropolitan transit bus, an interci- 
ty bus, and a van-type minibus). The ranges of test results 
were as follows: largest single obstruction angle, monocular 8 
59' - 54 33', binocular 5 27' - 10 26'; total of monocular ob- 
struction angles, 12 51' - 63 12'; vertical field of view upward 
8 58' - 21 30', downward 11 00' - 34 39'; maximum target 
visibility 12.8 - 47.2%, minimum target visibility - 1.2%. 
None of the vehicles passed the proposed test requirement of 
10% target visibility over the entire visibility test site. 
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FATAL ACCIDENT REPORTING SYSTEM. 1975 
ANNUAL REPORT 

Data derived from the Fatal Accident Reporting System 
(PARS) data base and presented in tables, charts, and graphs 
give profiles on accidents, vehicles, drivers, and all persons in- 
volved in fatal motor vehicle accidents in 1975, as well as re- 
ports on alcohol involvement, pedestrians and pedacyclists, 
motorcycles, heavy trucks, and school bus accidents. A na- 
tional profile is also provided. There were 43,793 fatalities in 
38,560 accidents; about 53% of the fatalities were drivers, and 
about 33% of all fatalities were between the ages of 15 and 24 
years. Accident patterns vary more by month than by day of 
the week; the highest number of accidents and fatalities oc- 
curred in Aug, while the highest. ratio occurred in Mar and Jul. 
Other national figures include fatalities by state, gender, and 
involvement of out of state vehicles. The accident profiles 



(\\'7< involved only one vehicle. Other statistics describe time 
of day, characteristics of the first harmful event, urban vs 
rural, collisions vs noncollisions, vehicle body type, and type 
of emergency medical service. The vehicle profile shows that 
W/f were passenger cars, 14% were pickups or vans, 90% had 
no factors contributing to the accident, 2% involved fire or ex- 
plosion, and that 77% of the passenger cars had only one or 
two occupants. Other information concerns model year, out of 
state registration, extent of deformation, type of first harmful 
event, distribution of initial and principal impact, and inspec- 
tion certificate compliance. The driver profile shows that 90% 
had valid licenses; other information includes fatalities by age, 
gender, first harmful event, time of day, contributing factors, 
previous records, and whether in state or out of state. The 
profile for persons in general includes passengers, pedestrians, 
and pedacyclists as well as the driver. Data concern number of 
persons involved, time of year, survival, age, gender, time 
span between accident and death, seating position of occu- 
pants, and location of nonoccupants. Survival rate for passen- 
gers was 69%, and for nonoccupants, 10%. Most nonoccupants 
were in the roadway not at an intersection; 32% were crossing 
improperly. Available data on use of restraints by occupants 
showed that only X%. had used restraint. PARS data on alcohol 
involvement is as a contributing factor of drinking or as an al- 
cohol test result. Alcohol involvement was reported for 35% of 
fatal accidents. As for pedestrians and pedacyclists, 17% of 
fatalities were pedestrians and 2.2% were pedacyclists. Motor- 
cycle data include the time of day, road surface conditions, 
age, gender, and helmet usage of motorcyclist, month of year, 
number of vehicles involved, first harmful event, collision vs 
noncollision, and valid license vs unlicenced. Most fatalities 
were males, over half of whom were in the 15-24 year age 
range. As for heavy trucks, they were involved in 7% of all 
fatal accidents. They had a higher incidence of fire or explo- 
sion than did passenger cars; 75% of the heavy truck accidents 
involved more than one vehicle, with 56.8% of other vehicle 
occupants killed and X% only of the truck occupants killed. 
Other data include type of road, time of day, day of week, 
month of year, initial impact points, occupants other than 
drivers, driver ejection, and survival according to restraint 
usage. 
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WORKSHOP ON TRAUMA, OCTOBER 10-12, 1968, 
TWIN BRIDGES MARRIOTT MOTOR HOTEL, 
WASHINGTON, D.C. SUMMARY REPORT 

HS-020 399 

National School Transportation Assoc. 

THE IMPORTANCE OF SEAT BELTS IN THE TOTAL 
SCHOOL BUS SAFETY PICTURE 

HS-020 385 

New England Medical Center Hosp., Dept. of 
Community and Ambulatory Care, Boston, Mass. 02111 

READINGS IN COMMUNITY MEDICINE 

HS-020 444 

New Haven Health Care, Inc. 

EMERGENCY MEDICAL TECHNICIAN EVALUATION 
AND EMERGENCY PARAPROFESSIONAL UTILIZA- 
TION, PROCEEDINGS OF 1ST NATIONAL SYMPOSI- 
UM, SEPTEMBER 23-24, 1975, NEW HAVEN, CONNEC- 
TICUT 

HS-020 443 

Nissan Motor Co., Ltd. 

THE FORMATION AND CONTROL OF SULFURIC 
ACID EMISSIONS OVER AUTOMOTIVE CATALYSTS 

HS-020 517 

North Dakota Hwy. Dept., Traffic Safety Progs. Div. 

NORTH DAKOTA'S HIGHWAY SAFETY WORK PRO- 
GRAM, FISCAL YEAR 1977 

HS-020 418 
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July 30, 1977 

NTHRA Tire Service Specialist Com. 

CARI-: AND SHRVICK OF TRUCK TIRES -- IT. TWO 

HS-020 503 

Office of the Secretary of Transportation, Office of 
Emergency Transportation, Washington, D.C. 20590 

EMERGENCY TRANSPORTATION OFFICIALS. 
DIRECTORY: DEFENSE COORDINATORS, EMERGEN- 
CY PLANNING OFFICERS, RELOCATION OFFICERS, 
REGIONAL OFFICIALS, AND STATE DIRECTORS OF 
DEPARTMENT OF TRANSPORTATION, EXTERNAL 
FEDERAL TRANSPORTATION AGENCIES, STATES, 
00 OHS-020 440 

HS-020 401 

Oklahoma State Dept. of Health, 3400 North Eastern, 
Oklahoma City, Okla. 73105 

OKLAHOMA EMERGENCY MEDICAL SERVICES. AM- 
BULANCE STUDY. PT. A 

HS-020 440 

EMERGENCY MEDICAL SERVICES. HOSPITAL 
EMERGENCY ROOM STUDY. PT. B 

HS-020 441 

Patten Industries, Inc. 

SERVICEABILITY-A MULTI-EDGED PROBLEM 

HS-020 371 

Pennsylvania Dept. of Health, Harrisburg, Pa. 

AMBULANCE ATTENDANT TRAINING MANUAL 

HS-020 393 

Planning Consultants, Inc., 703 Crossover Rd., Tupelo, 
Miss. 38801 

MISSISSIPPI EMERGENCY MEDICAL SERVICES SUR- 
VEY 

HS-020 429 

Policy Analysis, Inc., Boston, Mass. 

THE COSTS OF MOTOR VEHICLE RELATED SPINAL 
CORD INJURIES 

HS-020 386 



Prism, Inc. 

INDUSTRIAL DESIGN CONCEPTS 



HS-020 382 



Public Health Service, Div. of Emergency Health 
Services, 5600 Fishers Lane, Rockville, Md. 20852 

AMBULANCE SERVICES AND HOSPITAL EMERGEN- 
CY DEPARTMENTS. DIGEST OF SURVEYS CON- 
DUCTED 1965 TO MARCH 1971 

HS-020 400 

\ Res. Triangle Inst., Statistics Res. Div., P.O. Box 12194, 
Res. Triangle Park, N.C. 27709 

MFCKI ENBURG ALCOHOL SAFETY ACTION PRO- 
JECT AN ANALYSIS OF DRINKER DIAGNOSIS AND 
RHFKRRAL ACTIVITY 

HS-020 420 

Research Inst. of Rubber and Plastics Technology, 764 

22 Gottwaldov, Czechoslovakia 

TIKI' CAI CULATIONS BY THE FIRST LAW OF THER- 
MODYNAMICS 



Research Triangle Inst., Center for the Study of Social 

Behavior, Res. Triangle Park, N.C. 27709 

MECKLENBURG COUNTY [NORTH CAROLINA] 
DRINKING-DRIVING ATTITUDE SURVEY, 1971. PT. 2. 
TECHNICAL APPENDIX ^ ^ ^ 

MECKLENBURG COUNTY [NORTH CAROLINA] 
DRINKING/DRIVING ROADSIDE INTERVIEW SUR- 
VEY RESEARCH REPORT NO. 3. OCTOBER 1972 

HS-802 233 

Research Triangle Inst., Operations Res. and Economics 

Div., Res. Triangle Park, N.C. 27709 

ALCOHOL SAFETY ACTION PROGRAM - MECKLEN- 
BURG COUNTY, NORTH CAROLINA. FINAL REPORT 

- PHASE 1 

HS-802 227 

Research Triangle Inst., Res. Triangle Park, N.C. 27709 

ANALYSIS OF DRIVERS FATALLY INJURED IN 
MECKLENBURG COUNTY, N.C. 1970, 1971, AND 1972. 
AN ANALYTICAL STUDY FROM MECKLENBURG 
ALCOHOL SAFETY ACTION PROJECT 

HS-802 232 

ANALYSIS OF ASAP ENFORCEMENT COUNTERMEA- 

SURE 

HS-802 234 

MECKLENBURG COUNTY [NORTH CAROLINA] 
DRINKING-DRIVING ATTITUDE SURVEY, 1971. PT. 1. 
SURVEY RESULTS 

HS-802 229 

MECKLENBURG ALCOHOL SAFETY ACTION PRO- 
JECT. JUDICIAL DISPOSITION OF ALCOHOL-RE- 
LATED TRAFFIC ARRESTS 

HS-802 235 

THE EFFECTIVENESS OF THE MECKLENBURG 
COUNTY [NORTH CAROLINA] ALCOHOL SAFETY 
ACTION PROJECT. AN ASSESSMENT OF CHANGES 
IN DRINKING-DRIVING KNOWLEDGE, ATTITUDES 
AND PRACTICES, 1970-1972 

HS-802 23 1 

Research Triangle Inst., Statistics Res. Div., Res. 
Triangle Park, N.C. 27709 

MECKLENBURG COUNTY [NORTH CAROLINA! 
DRINKING-DRIVING SURVEY, 1970 

HS-802 228 

Rochester Acad. of Medicine, Rochester, N.Y. 

ROCHESTER FORUM ON EMERGENCY HEALTH 
SERVICES PROCEEDINGS, ROCHESTER, NEW YORK, 

JUNE 15, 1967 

HS-020 394 

Rockford Products Corp. 

DESIGN AND ASSEMBLY CONSIDERATIONS FOR 

BOLTS 

HS-020 377 

Rockwell International, Science Center, Thousand Oaks, 

Calif. 91360 

THE DEVELOPMENT OF A CLASSIFICATION 
SCHEME FOR BRAKE LININGS. VOL. 1. SUMMARY 

REPORT 

HS-K02 243 



TECHNICAL RKPORT 



HS-802 244 



Science Applications, Inc., 101 Continental Bldg., Suite 
310, El Segundo, Calif. 90245 

STATE OF THE ART ON ROADWAY DELINEATION 
SYSTEMS 

HS-020413 

Shell Res. Ltd., United Kingdom 

CONVERTING A SMALL CAR TO LNG [LIQUID 
NATURAL GAS]: WHAT ARE THE PROBLEMS AND 
WHAT CAN IT DO FOR ECONOMY AND EMISSIONS? 

HS-020 367 

Snamprogetti S.p.A., Petroleum Products Res. Lab., San 
Donate Milanese, Milan, Italy 

THE RATIONAL USE OF ENERGY AND RAW 
MATERIALS 

HS-020 453 

Society of Automotive Engineers, Inc., 400 
Commonwealth Dr., Warrendale, Pa. 15096 

SAE MOTOR VEHICLE, SAFETY AND ENVIRONMEN- 
TAL TERMINOLOGY 

HS-020 455 

Society of Automotive Engineers, Inc., 400 
Commonwealth Drive, Warrendale, Pa. 15096 

INTER-INDUSTRY EMISSION CONTROL PROGRAM 2 
(IIEC-2). PROGRESS REPORT NO. 3 

HS-020 510 

Sperry Rand Corp., Great Neck, N.Y. 

HIGHWAY FOG. VISIBILITY MEASURES AND 
GUIDANCE SYSTEMS 

HS-020 459 

Stanford Res. Inst., 333 Ravenswood Ave., Menlo Park, 
Calif. 94025 

MOTOR VEHICLE ACCIDENTS IN RELATION TO 
GEOMETRIC AND TRAFFIC FEATURES OF 
HIGHWAY INTERSECTIONS] VOL. I. EXECUTIVE 
SUMMARY 

HS-802 239 

MOTOR VEHICLE ACCIDENTS IN RELATION TO 
GEOMETRIC AND TRAFFIC FEATURES OF 
HIGHWAY INTERSECTIONS. VOL. 2. RESEARCH RE- 
PORT 

HS-802 240 

MOTOR VEHICLE ACCIDENTS IN RELATION TO 
GEOMETRIC AND TRAFFIC FEATURES OF 
HIGHWAY INTERSECTIONS. VOL. 3. APPENDICES 

HS-802 241 

State of Hawaii, Office of the Hwy. Safety Coordinator, 
869 Punchbowl St., Honolulu, Hawaii 96813 

STATE OF HAWAII ANNUAL HIGHWAY SAFETY 
WORK PLAN, FY 1976 

HS-020 419 

State Dcpt. of Highways and Public Transportation, 
Office of Traffic Safety, Austin, Tex. 78701 

A TRAFFIC SAFETY POLICY ANALYSIS 

HS-020 446 



HS-020 447 

ACCIDENTS AND DEATHS ON INTERSTATE ROADS 
COMPARED TO U.S. AND STATE ROADS IN TEXAS 

HS-020 448 

Stolper Industries, Inc. 

ENVIRONMENTAL SYSTEMS FOR OPERATOR CABS 

HS-020 379 

Systems Technology, Inc., 13766 S. Hawthorne Blvd., 
Hawthorne, Calif. 90250 

INFLUENCE OF ROADWAY DISTURBANCES ON 
VEHICLE HANDLING. VOL. 1 - SUMMARY REPORT. 
FINAL REPORT 

HS-802 210 

Technische Universitat Braunschweig, Inst. for Vehicle 
Technology, Germany 

PREVENTION OF ACCIDENTS BY MEANS OF SUITA- 
BLE VEHICLE DESIGN 

HS-020 452 

Texas State Dept. of Health, Disaster Health and Medical 
Services Div. 

REPORT ON THE EMERGENCY MEDICAL SERVICES 
SURVEY IN THE STATE OF TEXAS 

HS-020 437 

Timken Co. 

WHEEL BEARING MOUNTINGS FOR HIGHWAY 
VEHICLES 

HS-020 365 

Torrington Co. 

DYNAMIC CAPACITY RATING OF ROLLER 
BEARINGS 

HS-020 375 

Toyota Motor Co. 

THE EFFECTS OF COMBUSTION CHAMBER DESIGN 
AND COMPRESSION RATIO ON EMISSIONS, FUEL 
ECONOMY AND OCTANE NUMBER REQUIREMENT 

HS-020 5 1 3 

Traffic Injury Res. Foundation of Canada, 1765 boul. St. 
Laurent Blvd., Ottawa, Ont. K1G 3V4 

ANALYSIS OF FATAL TRAFFIC CRASHES IN 
CANADA, 1974-1975. FOCUS: THE IMPAIRED DRIVER 

HS-020 496 

Transport and Road Res. Lab., Safety Dept., 
Crowthorne, Berkshire, England 

STRUCTURAL STRENGTH AND COMPATIBILITY OF 
VEHICLES IN THE EVENT OF IMPACT 

HS-020 449 

Transportation Res. Board, National Res. Council, 2101 
Constitution Ave., N.W., Washington, D.C. 20418 

HIGHWAY FOG. VISIBILITY MEASURES AND 
GUIDANCE SYSTEMS 

HS-020 459 

Transportation Res. Board, National Res. Council, 2101 
Constitution Ave. N.W., Washington, D.C. 20418 

TRANSPORTATION REQUIREMENTS FOR THE HAN- 
DICAPPED, ELDERLY, AND ECONOMICALLY DLSAD- 
VANTAGED 

HS-020 460 
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rjKFORMANCK EVALUATION OF 50TH PHRCEN- 



H.S-802213 
ufts Univ. School of Medicine 

READINGS IN COMMUNITY MEDICINE 

HS-020 444 
Dept. of Commerce 

>5 rS , F EFFE CTS OF SEVERAL SPECIFIED 
E AUT MOBILE EMISSION CONTROL 
LES UPON FUEL ECONOMY AND COSTS 

HS-020 456 
Dept. of Transportation 

SIS F EFFECTS OF SEVERAL SPECIFIED 
AUT MOBILE EMISSION CONTROL 
S UPON FUEL ECONOMY AND COSTS 

HS-020 456 

-Dept. of Transportation, Transportation Systems 
iter, Kendall Sq., Cambridge, Mass. 02142 

ENERGY EFHCIENCY PROGRAM. 
T THE PROJ ECT COORDINA- 
f ASS NOVEMBER 4-6, 1975, CAMBRIDGE, 

HS-020 466 

. Dept. Transportation, Transportation Systems 
iter, Kendall Sq., Cambridge, Mass. 02142 

m* M* E A S e TIGATION F SITE EFFECTS ON ROAD- 
IDE MEASUREMENT OF TRUCK NOISE 

HS-020 461 

. Naval Academy, Div. of Engineering and Weapons, 
ospace Engineering Dept., Annapolis, Md. 21402 

HE NAVAL ACADEMY HEAT BALANCED ENGINF 
>IAHBE). PROGRESS REPORT 

HS-020 362 

on Technique de L'Automobile, du Motorcycle et du 
rle (UTAC, Autodrome de Linas - Montlhery, LINAS 
10 Montlhery, France 

[OTOR VEHICLE NOISE 

HS-020 450 
v. of Michigan, Hwy. Safety Res. Inst. 

OWER TORSO INJURIES AND AUTOMOBILE SEAT 

HS-020 363 

versite Catholique de Louvain, Dept. de Genie Rural, 
iium 

IRK DEFLECTION AND CONTACT STUDIES 

HS-020 508 

versity of Alabama in Birmingham, School of 
ometry, Birmingham, Ala. 

I-LHSCOPIC LENSES AND DRIVING 

HS-020 384 

versity of Alabama, Bureau of Engineering Res 
versity, Ala. 35486 

ROAD STRIPK RKFLKCTO METER FOR USF DUR- 
J(i DAYLIGHT HOURS. FINAL REPORT 

HS-020 404 



University of Birmingham, United Kingdom 

THE PROTECTION OF VEHICLE OCCUPANTS 

HS-020 451 

University of Calgary, Alberta, Canada 

RECOMMENDED STANDARDS FOR THE SERVICE 
BRAKES ON LARGE TRUCKS IN MOUNTAIN 
MINNING [SIC] SERVICE 

HS-020 380 

University of California, Dept. of Community Health 

SURVIVAL AMONG PERSONS SUSTAINING ACUTE 
SPINAL-CORD INJURY 

HS-020 387 

University of Illinois, Dept. of Mechanical and Industrial 
Engineering, Urbana, III. 61801 

THE DEVELOPMENT OF A CLASSIFICATION 
SCHEME FOR BRAKE LININGS. VOL. I. SUMMARY 
REPORT 

HS-802 243 

THE DEVELOPMENT OF A CLASSIFICATION 
SCHEME FOR BRAKE LININGS. VOL. 2. FINAL 
TECHNICAL REPORT 

HS-802 244 

University of Iowa, Graduate Program in Hospital and 
Health Administration, Iowa City, Iowa 52240 

EMERGENCY SERVICES IN IOWA: TOWARD MORE 
EFFECTIVE UTILIZATION OF RESOURCES AND 
PROVISION OF CARE 

HS-020 403 

University of Mich., Hwy. Safety Res. Inst., Ann Arbor, 
Mich. 

COMPUTER ANALYSIS OF ANTILOCK SYSTEM PER- 
FORMANCE IN THE BRAKING OF COMMERCIAL 
VEHICLES 

HS-020 4C 

University of Michigan Medical School 

LOWER TORSO INJURIES AND AUTOMOBILE SEA 
BELTS 

HS-020 363 

University of Michigan, Hwy. Safety Res. Inst., Ann 
Arbor, Mich. 

MEASUREMENTS OF THE LONGITUDINAL AND 
LATERAL TRACTION PROPERTIES OF TRUCK TIRES 

HS-020 474 

University of Missouri at Rolla, Mechanical Encineerine 
Dept. * 



HS-020 368 



. 

THE RANDOMIZED RESPONSE TECHNIOUF A 
REVIEW AND APPLICATION. INTERIM REPORT 

HS-802 175 
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University of Salford, Dept. of Civil Engineering, 
Salford, England 

THM USK OF INTERMEDIATE CRITERIA FOR 
EVALUATING THE EFFECTIVENESS OF ACCIDENT 
COUNTERMKASURKS 

HS-020 407 

University of Southern California, Western Res. 
Application Center, 809 W. 34th St., Los Angeles, Calif. 
90007 

EMERGENCY MEDICAL SERVICES LITERATURE OB- 
TAINED FROM COMPUTER INDEXED INFORMATION 
SOURCES. BIBLIOGRAPHY 

HS-020 445 

University of Tennessee, Bureau of Public 
Administration, 1001 McClung Tower, Knoxville, Tenn. 

37916 

THE EVALUATION OF POLICY-RELATED 
RESEARCH IN EMERGENCY MEDICAL SERVICES: 
AN ASSESSMENT AND FINAL REPORT 

HS-020 398 

Virginia Commonwealth Univ., Hwy. Safety Training 
Center, Richmond, Va. 

VIRGINIA EMERGENCY VEHICLE OPERATOR'S 
CURRICULUM GUIDE 

HS-020 388 

Yale Univ., Yale Trauma Program 

EMERGENCY MEDICAL TECHNICIAN EVALUATION 
AND EMERGENCY PARAPROFESSIONAL UTILIZA- 
TION, PROCEEDINGS OF 1ST NATIONAL SYMPOSI- 
UM, SEPTEMBER 23-24, 1975, NEW HAVEN, CONNEC- 
TICUT 

HS-020 443 



DA-49-193-MD-2077 

National Res. Council, Com. on the Skeletal System 

HS-020 399 

DOT-FH-1 1-7002 

National Res. Council, Com. on the Skeletal System 

HS-020 399 

DOT-FH-11-75-38 

Mecklenburg Alcohol Safety Action Proj., 517 Insurance 
Lane, Charlotte, N.C. 28204 

HS-802 237 

DOT-FH-1 1-7538 

Research Triangle Inst., Res. Triangle Park, N.C. 27709 

HS-802 234 

Research Triangle Inst., Res. Triangle Park, N.C. 27709 

HS-802 235 

DOT-FH-1 1-8096 

Stanford Res. Inst., 333 Ravenswood Ave., Menlo Park, 
Calif. 94025 

HS-802 239 

Stanford Res. Inst., 333 Ravenswood Ave., Menlo Park, 
Calif. 94025 

HS-802 240 

Stanford Res. Inst., 333 Ravenswood Ave., Menlo Park, 
Calif. 94025 

HS-802 241 

DOT-FH-11-8132 

DeLeuw, Gather and Co., 120 Howard St., San Francisco, 
Calif. 94120 

HS-020 501 

DOT-FH-1 1-8587 

Science Applications, Inc., 101 Continental Bldg., Suite 310, 
El Segundo, Calif. 90245 

HS-020 413 

DOT-F0470 1 -75-C-0076 

Aerospace Corp., Environmental and Energy Conservation 
Div., El Segundo, Calif. 90245 

HS-020 415 

DOT-HS-0 1 7- 1-017-IA 

Air Force Systems Command, Aerospace Medical Res. 
Lab., Wright-Patterson Air Force Base, Ohio 

HS-802 247 

DOT-HS-4-00897 

University of North Carolina, Hwy. Safety Res. Center, 
Chapel Hill, N.C. 27514 

HS-802 175 

DOT-HS-4-00906 

Transportation Res. Center of Ohio, East Liberty, Ohio 
43319 

HS-802 21 3 

DOT-HS-5-01131 

University of Illinois, Dept. of Mechanical and Industrial 
Engineering, Urbana, 111. 61801; Rockwell International, 
Science Center, Thousand Oaks, Calif. 91360 

HS-802 243 



University of Illinois, Dept. of Mechanical and Industrial 
Engineering, Urbana, 111. 61801; Rockwell International, 
Science Center, Thousand Oaks, Calif. 91360 

HS-802 244 

DOT-HS-5-01161 

American Assoc. of Motor Vehicle Administrators, 1201 
Connecticut Ave., N.W., Suite 910, Washington, D.C. 20036 

HS-802 190 

DOT-HS-5-01171 

Artech Corp., 2816 Fallfax Drive, Falls Church, Va. 22042 

HS-802 283 

DOT-HS-5-01214 

Calspan Corp., 4455 Genesee St., Buffalo, N.Y. 14221 

HS-802 250 

Calspan Corp., 4455 Genesee St., Buffalo, N.Y. 14221 

HS-802 251 

Calspan Corp., 4455 Genesee St., Buffalo, N.Y. 14421 

HS-802 252 

DOT-HS-5-01223 

Systems Technology, Inc., 13766 S. Hawthorne Blvd., 
Hawthorne, Calif. 90250 

HS-802 210 

DOT-TSC-1082 

CACI, Inc. ~ Federal, 12011 San Vicente Blvd., Los An- 
geles, Calif. 90049; Capital Transportation Corp., 1111 
Seneca St., Baton Rouge, La. 70805 

HS-020 405 

DOT-TSC-764-1 

Department of Transportation, Transportation Systems 
Center, Kendall Square, Cambridge, Mass. 02142 

HS-020 500 

DOT-TSC-764-2 

Department of Transportation, Transportation Systems 
Center, Kendall Square, Cambridge, Mass. 02142 

HS-020 49' 

DOT-69-001-008 

Kentucky State Dept. of Health, Comprehensive Emergency 
Service Project, Frankfort, Ky. 

HS-020 430 

FH-1 1-7538 

Research Triangle Inst., Center for the Study of Social 
Behavior, Res. Triangle Park, N.C. 27709 

HS-802 230 

Research Triangle Inst., Center for the Study of Social 
Behavior, Res. Triangle Park, N.C. 27709 

HS-802 233 

Research Triangle Inst., Operations Res. and Economics 
Div., Res. Triangle Park, N.C. 27709 

HS-802 227 

Research Triangle Inst., Res. Triangle Park, N.C. 27709 

HS-802 229 

Research Triangle Inst., Res. Triangle Park, N.C. 27709 

HS-802 23 1 

Research Triangle Inst., Res. Triangle Park, N.C. 27709 

HS-802 232 
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HS-8U2 22K 

FH-1 1-7547 

Dunalp and Associates, Inc., One Parkland Drive, Darien, 
Conn. 06820 

HS-802 225 

Dunlap and Associates[ Inc., One Parkland Drive, Darien, 
Conn. 06820 

HS-802 221 

Dunlap and Associates, Inc., Nassau County Alcohol Safety 
Action Proj., New York 

HS-802 223 

Dunlap and Associates, Inc., One Parkland Drive, Darien, 
Conn. 06820 

HS-802 220 

Dunlap and Associates, Inc., One Parkland Drive, Darien, 
Conn. 06820 

HS-802 222 

Dunlap and Associates, Inc., One Parkland Drive, Darien, 
Conn. 06820 

HS-802 224 

Dunlap and Associates, Inc., One Parkland Drive, Darien, 
Conn. 06820 

HS-802 226 

Dunlap and Associates, One Parkland Drive, Darien, Conn. 
06820 

HS-802 21 9 

HSM1 10-72377 

New Haven Health Care, Inc.; Yale Univ., Yale Trauma 
Program; Health Resources Administration 

HS-020 443 

N-000-2476-WR-62250 

U.S. Naval Academy, Div. of Engineering and Weapons, 
Aerospace Engineering Dept., Annapolis, Md. 21402 

HS-020 362 

NIH-PH43-64-44, Task Order 3 

National Res. Council, Com. on the Skeletal System 

HS-020 399 

NSF-C-960 

HDM Corp., 1920 Aline Ave., Vienna. Va. 22180 

HS-020 396 

HDM Corp., 1920 Aline Ave., Vienna. Va. 22180 

HS-020 397 

NSF-GI-3933S 

University of Tennessee, Bureau of Public Administration, 
1001 McClung Tower, Knoxville, Tcnn. 37916 

HS-020 398 

UMTA-RI-06-0008 

INTKRPI.AN Corp., 100 North Hope Ave., Santa Barbara, 
Calif. 93110 

HS-020 497 
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SAE-770195 
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CONTRACTS AWARDED 



DOT-HS-051-1-067 Mod. 30 

ALCOHOL SAFETY ACTION PROJECT 

Work is to he continued on the collection of data within the 
project site during the two-year postoperational period for the 
purpose of assessing the post Federal funding effect on ongo- 
ing operations at the project site. This will include data such 
as subsequent crash, injury, and fatality experience, and some 
analysis to assess this effect. Also, the eighteen (18) month 
short term rehabilitation life activity interviews will be col- 
lected and submitted to the University of South Dakota for 
analysis. A detail plan for the performance of this work shall 
be submitted not later than 15 Nov 76. of 

City of Oklahoma City, Alcohol Safety Action Project, 529 
Hightower Building, 105 North Hudson, Oklahoma City, 
Oklahoma 

Increased $50,000.00 
Extended to 31 Mar 79 



DOT-HS-053-3-609 Mod. 8 

TRI-LEVEL STUDY OF THE CAUSES OF INJURY IN 
TRAFFIC ACCIDENTS 

An investigation of four air bag accidents as a function of the 
normal national reporting system outlined under this contract 
shall be made during late November 1975 and December 1975. 
In addition, 500 level 2 cases shall be collected on a random 
basis in the eight-county Western New York area and will in- 
clude police and medical reports on each event, to 

Calspan Corporation, 4455 Genesee Street, Buffalo, New York 

14221 

Increased $55,000.00 

No change 



DOT-HS-053-3-609 Mod. 9 

TRI-LEVEL STUDY OF THE CAUSES OF INJURY IN 
TRAFFIC ACCIDENTS 

An investigation of a .series of 20 motor vehicle accidents is to 
be made, with two levels of investigation for each. The result- 
ing data shall be analyzed to determine appreciable differences 
in data obtained by the two procedures in accordance with the 
statement of work. 

Calspan Corporation, 4455 Genesee Street, Buffalo, New York 

14221 

Increased $24,330.00 

Extended to 30 Jul 76 



DOT-HS-054- 1-070 Mod. 19 

ALCOHOL SAFETY ACTION PROJECT 

Item 3 of original statement of work is superceded by the fol- 
lowing: "The Contractor shall furnish the necessary facilities, 
materials, personnel and such other services as may be 
required; and, in consultation with the Government, implement 



and evaluate a comprehensive countermeasures program 
designed to reduce the role of alcohol as a contributing factor 
in highway crashes." eO 

City of Wichita, Community Health Department, 1900 East 9th 
Street, Wichita, Kansas 64106 
Decreased $46,230.00 
No change 



DOT-HS-059- 1-076 Change Order No. 26 
ALCOHOL SAFETY ACTION PROJECT 

The Contractor is directed to continue to collect data within 
the project site during the two-year postoperational period for 
the purpose of assessing the post Federal funding effect on 
ongoing operations at the project site. This will include data 
such as subsequent crash, injury and fatality experience, and 
some additional analysis to assess this effect. Also, the 
eighteen (18) month short term rehabilitation life activity inter- 
views will be collected and submitted to the University of 
South Dakota for analysis.The Period of Performance for data 
collection shall be from January 1, 1977 through December 31, 
1978. 

City of New Orleans, Alcohol Safety Action Project, 545 St. 
Charles Avenue, Room 302, New Orleans, Louisiana 70130 
Increased $50,000.00 
Extended to 31 Mar 79 



DOT-HS-1 61 -2-252 Mod. 11 

ALCOHOL SAFETY ACTION PROJECT 

Other reports to be completed are as follows: (a) Final 
Analytic Study 1 , An Analysis of Ultimate Performance Mea- 
sures, (b) A Longitudinal Study of Clients Referred to Reha- 
bilitation, (c) A Comparison of Disulfiram and Court School 
Clients, (d) Appendix H Data Tables, and (e) Annual Reports. 

County of Los Angeles, Office of Alcohol Abuse and 
Alcoholism, 727 West 7th Street, Suite 255, Los Angeles, 
California 900 1 3 
Decreased $57,000.00 
No change 



DOT-HS-343-3-682 Mod. 6 

SPECIAL ADJUDICATION FOR ENFORCEMENT 

(SAFE) 

Within 60 days of the effective date of this modification, the 
Contractor shall submit to the Contract Technical Manager 
four copies of u detailed plan of operations for a project 
designed to demonstrate the feasibility of using SAFE (Special 
Adjudication for Enforcement) adjudication techniques for 
minor traffic offenses in a multijurisdictional court area. The 
objectives of the program will be to provide speedy, inexpen- 
sive trials for noncriminal traffic violations and to reduce 



persons accused of serious traffic offenses. Gary 

State of Washington, Department of Motor Vehicles, 12th and 
Franklin, Olympia, Washington 98504 
Increased SI 10,000.00 
Extended through 31 Aug 78 



DOT-HS-4-00936 Task Order 4 

ACCIDENT DRIVER-VEHICLE ANALYSIS 

A study will he performed to analyze involvement of han- 
dicapped drivers in accidents. The following questions will be 
answered: do handicapped drivers of a certain type have a 
higher accident rate than other drivers? Do handicapped 
drivers have different types of accidents? Are there other spe- 
cial circumstances about the accidents experienced by han- 
dicapped drivers? Records for New York State for 1974 and 
1975 will be used. Suitable statistical techniques and sampling 
procedures will be used to match drivers using hand controls 
with a control group not using hand controls and determine 
how these two groups compare with respect to accident in- 
volvement and other relevant variables. 

State of New York, Department of Motor Vehicles, Empire 

State Plaza, Albany, New York 12228 

$9,858.90 

To be completed by 28 Feb 77 



DOT-HS-4-00937 Task Order 5 
EXPLORATORY DATA ANALYSIS 

Differences in traffic and accident characteristics between 
large trucks and passenger cars and between trucks of dif- 
ferent configurations on U.S. toll roads during pre- and post- 
energy crisis periods will be analyzed. Files on toll turnpikes 
in Kansas, Ohio, Pennsylvania, New York, and Maine will be 
studied for the years 1973 and 1974. The analysis will be 
limited to "main line" accidents as opposed to those occurring 
on the entire toll road system including access roads, parking 
plazas, etc. Single vehicle car crashes, single vehicle truck 
crashes, multi- vehicle crashes (cars only), multi-vehicle 
crashes (trucks only), and multi-vehicle crashes involving cars 
and trucks will be studied, and factors considered shall include 
weather, surface conditions, time of day, month of year, 
severity (identification of fatality, injury or properly damage), 
and causal factors. The two files from the New York thruway 
will be studied to determine on a per-mile-travelled basis, the 
accident involvement rates between tractor/single trailer and 
traclor/double-bottom vehicles. 

University of Michigan, 260 Research Administration Bldg., 

Ann Arbor, Michigan 48105 

$13,111.00 

To be completed by 31 Dec 76 



DOT-HS-4-00937 Task Order 6 
EXPLORATORY DATA ANALYSIS 

An analysis of existing data bases to develop estimates of the 
frequency that at-faull drivers are charged, tried (or plea to 



be undertaken. A review of the Michigan ratal tile and other 
relevant files in the HSRI (Highway Safety Research Institute) 
data system will be made in an attempt to identify at-fault 
drivers in crashes other than single vehicle crashes where the 
driver was killed. A review of cases with an at-fault driver will 
be made to determine if the facts presented appear to con- 
stitute a prima facie case warranting charging the driver for a 
criminal or traffic offense. The driver record for drivers in- 
volved in fatal crashes, other than single vehicle crashes 
where the driver was killed, will be examined to determine if 
any criminal or administrative action was taken (or pending) 
against the driver as a result of the crash. The crash charac- 
teristics, driver characteristics, and legal or administrative 
disposition of the case shall be summarized and presented in 
formats that illustrate the relative modes of disposition, non 

University of Michigan, 260 Research Administration Bldg., 

Ann Arbor, Michigan 48105 

$15,014.11 

To be completed by 31 Dec 76 



DOT-HS-4-00946 Mod. 2 

COMPARISON OF ALCOHOL INVOLVEMENT IN 
PEDESTRIANS AND PEDESTRIAN CASUALTIES 

For an additional two years (until March 31, 1978), blood al- 
cohol concentration (BAG) for pedestrian/vehicle accident 
casualties in the city of New Orleans shall be determined. 
Blood samples shall be obtained and analyses performed for 
all fatally injured pedestrian accident victims occurring during 
this period and for nonfatal pedestrian accident casualties that 
are treated during this time period at Charity Hospital. These 
BAG data shall be transmitted to the government, along with 
associated police accident report information, on or before 
project termination date March 31, 1978. Three data collection 
subsystems will be used (Fatal Data Subsystem, Hospital Data 
Subsystem, accident Data Subsystem). 

Dunlap and Associates, One Parkland Drive, Darien, 
Connecticut 06820 
Increased $72,648.00 
Extended through 15 May 78 



DOT-HS-4-00952 Mod. 6 

EXPERIMENTAL FIELD TEST OF PROPOSED 
PEDESTRIAN SAFETY MESSAGES 

For experimental field test of proposed pedestrian safety 
messages, revised versions of the Willy Whistle long film and 
the associated six TV spots made from the long film will be 
produced. Liaison will be reinitiated with relevant officials in 
Columbus, Ohio to secure acceptance of the revised film and 
distribution of the revised materials to the schools, TV, and 
movie theaters. tr 

Dunlap and Associates, One Parkland Drive, Darien, 
Connecticut 06820 
Increased $97,155.00 
Extended to 3 1 Dec 77 
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DOT-HS-4-0096X Mod. 5 

DEVELOPMENT OF TECHNOLOGY FOR 
DETECTION OF MARIJUANA INTOXICATION BY 
ANALYSIS OF BODY FLUIDS 

Methods developed for detecting marijuana intoxication by 
analysis of body fluids will be further explored to assess the 
applicability of these methods to body fluid samples from ac- 
tual marijuana smokers. An evaluation will be made of the 
precision and accuracy of the proposed assay for 11-C02-H- 
delta to the 9th power-tetrahydrocannabinol-9-carboxcyclic 
acid (1 1 -C02-H-delta to the 9th power-THC) in addition to 
determining the best internal standard for its assay. An evalua- 
tion, using saliva, blood plasma and urine from non-marijuana 
smokers, will be made of assays for delta to the 9th power- 
THC (delta to the 9th power-tetrahydrocannabinol) and 11- 
C02-H-delta to the 9th power-THC to determine whether inter- 
ferences will occur from endogenous body constituents. An 
evaluation of various drugs, both prescription and nonprescrip- 
tion, which might be coextracted with delta to the 9th power- 
THC or 1 1 -C02-H-delta to the 9th power-THC will be made to 
determine if interferences with the assay can occur. Using the 
standardized assays, an analysis of body fluid samples from 
actual marijuana smokers will be made, with the samples being 
supplied by NIDA (National Institute on Drug Abuse) as they 
become available from clinical studies. 

University of Missouri, 817 Clark Hall, Columbia, Missouri 

65201 

Increased $29,735.00 

To be completed 30 Dec 76 



DOT-HS-4-00969 Mod. 6 

DEVELOPMENT OF A UNITIZED SCHOOL BUS 

A review of a unitized school bus design will be provided, dur- 
ing the week of April 12, 1976, at Goleta, California for school 
bus manufacturers and selected school bus users, using en- 
gineering design data, engineering test data, design drawings, 
hardware mockups, and visual aids to assist in the evaluation 
(if the AMF design. The briefing and visual aid material shall 
be reviewed and approved by the Contract Technical Manager 
(CTM) prior to the design review. Attendees shall be selected 
by the CTM. The 16mm color sound narrative film required by 
the original contract shall be delivered on or before 5 Apr 76, 
as part of the visual aids to be used. 

AMF, Advanced Systems Lab., 495 South Fairview, Goleta, 

California 93017 

$15,000.00 

To be completed by 12 Apr 76 



DOT-HS-4-0099K Mod. 3 

INJURY ASSESSMENT OF BELTED CADAVERS 

A bell restraint tensile force limiter will be constructed so that 
it limits the tensile force of belts to approximately 1500 
pounds. The force limiter shall be designed to be used in con- 
junction with a 1974 selected vehicle model three-point belt 
restraint to limit the tensile force of the shoulder belt portion 
of the restraint only. The two lap hell ends of the restraint 
shall be designed to he fixed to the body buck without force 
limilcrs, and a simple means shall be provided to adjust the 



pretest tension independently in both the lap and shoulder por- 
tions of the belt system. The three belt attachment points shall 
if possible be the same as those used in Task 2. One or more 
sled proof tests to demonstrate the adequate performance of 
the tension force limiter shall be conducted with a Part 572 
dummy. The sled's crash pulse shall simulate as closely as 
possible that used in Task 2. The pretest tension in the lap belt 
portion of the restraint shall be five pounds. Four sled impact 
tests with unembalmed cadavers will be conducted with the 
same sled crash severity of Task 2 and with the same belt 
system developed under Task 9. The belt webbing and the 
metal drawn through the force limiter shall be used on only 
one test, and the belt webbing shall be from the same manu- 
facturer's lot for all four tests. Any and all remaining sled 
tests called for in tasks previous to Task 9 are deleted. 

Southwest Res. Institute, 8500 Culebra Road, San Antonio, 
Texas 78284 
Decreased $2,935.00 
Extended to 31 Dec 76 



DOT-HS-4-00999 Mod. 3 

EFFECTS OF ALCOHOL ON THE DRIVER'S 
DECISION MAKING BEHAVIOR 

Various driving tasks will be experimentally studied in an in- 
vestigation of the effects of alcohol on the driver's decision 
making behavior. The DPMAS (Driver Performance Measure- 
ment Analysis System) vehicle will be used with tasks 
presented repeatedly in a random appearing sequence as part 
of a 15-20 minute driving scenario. The subjects will be males 
21 to 65 years old, with two or more years of driving ex- 
perience. They will be given an orientation and testing session 
and two training sessions in the DPMAS. There shall be two 
alcohol treatment conditions (a placebo and a level of 0.15 
BAG), and two re ward /penalty treatments (one encouraging 
risk taking, the other accuracy). Overall scenario performance 
(e.g. number of crashes), event performance (e.g. signal suc- 
cess and failure), and driver behavior (e.g. stop/go decisions) 
will be measured, ete 

Systems Technology, Inc., 13766 South Hawthorne Blvd., 

Hawthorne, California 90250 

Increased $24,997.00 

To be completed by 30 Jun 77 



DOT-HS-5-01036 Mod. 3 

DIAGNOSTIC MOTOR VEHICLE INSPECTION 
DEMONSTRATION PROJECTS PROGRAM 
EVALUATION SUPPORT 

Increased needs have arisen in the motor vehicle inspection 
demonstration projects program for additional software 
development to respond to unanticipated state changes in the 
form and content of data provided to the contractor and in the 
National Highway Traffic Safety Administration (NHTSA) 
generated program requirements for an expanded data base 
format. The changes include developing appropriate software 
procedures to accommodate on-site manual override of the 
D.C. Treatment Group magnetic tape; to accommodate the 
substitute magnetic tape format prepared from manual data 
input when the automated system is not operative in D.C'.; to 
accommodate hard-copy supplementary data when D.C. auto- 
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mated system is operative, hut a major piece of equipment is 
down; and to accommodate uncontrolled magnetic tape format 
changes; and to develop data handling procedures to process 
incorrect data forms. Program evaluation reports will need an 
additional level of detail and interpretive analysis. Samples 
from existing data base shall he drawn to evaluate the diag- 
nostics. For each of several diagnostic subsystems (brakes, 
emissions, steering, alignment, suspension), the contractor will 
statistically establish the required sample size and then identi- 
fy and verify informational differences for each subsystem for 
each state, check general data adequacy and sensitivity to 
results, evaluate statistical distribution, conduct hypothesis 
testing and explain results eve 

Computer Sciences Corporation, Systems Division, 6565 
Arlington Boulevard, Falls Church, Virginia 22046 
Increased 599,952.00 
No change 



DOT-HS-5-01063 Task Order 5 

CODING AND EDITING SUPPORT FOR THE 
NATIONAL DRIVER REGISTER 

Coding and editing services for the maintenance of the Na- 
tional Driver Register (NDR) master file on site at the Trans 
Point Building will be provided. These services include error 
analysis, computerized file correction, data conversion moni- 
toring and data preparation for computer input, aid 

"This contract is awarded by the Small Business 

Administration under the authority of Section 8(a) of the Small 

Business Act (USC 637a), and will be administered by the 

Department of Transportation, National Highway Traffic 

Safety Administration." 

$30,720.00 

To be completed one (1) year from date of task order award 



DOT-HS-5-01056 Mod. 8 

MOTOR VEHICLE DIAGNOSTIC INSPECTION 
DEMONSTRATION PROJECT 

A public relations program to inform and attract the public to 
Auto Check will be implemented. This program shall use the 
news media and other activities to encourage participant 
cooperation in the program of demonstrating the value of diag- 
nostic inspections for motor vehicles. 

State of Alabama, Executive Department, Office of Highway 

and Traffic Safety, Montgomery, Alabama 36104 

No change 

To be completed by 30 Nov 76 



DOT-HS-5-0 1062 Mod. 5 

STATES' MODEL MOTORIST DATA BASE 

Additional effort will be provided to support the continued 
development of the American National Standards Institute 
(ANSI) D-20 "States' Model Motorist Data Base" Standard. A 
project work plan which will identify the items to be ad- 
dressed during the performance period, the estimated level of 
effort for accomplishment, as well as the anticipated approach 
and methodology shall be completed. The development and 
production of a Data Dictionary Directory which can serve as 
an aid for the review, formulation and coding of the data ele- 
ments shall be coordinated. A model for motorist data commu- 
nications and exchange will be developed. D-20 elements will 
be compared with those contained in the National Highway 
Traffic Safety Administration's (NHTSA) "Design Manual for 
Slate Traffic Records Systems". 

American Association of Motor Vehicle Administrators, 1201 
Connecticut Avenue, NW, Suite 910, Washington, D.C. 20036 
Increased $75,000.00 
To be completed by 30 Nov 77 



DOT-HS-5-0 1082 Mod. 5 
LABORATORY TEST PROCEDURES 

The opening paragraph of the contract is changed to read 
Compliance Testing of 'Accelerator Control Systems', in ac- 
cordance with FMVSS No. 124 as set forth in the National 
Highway Traffic Safety Administration, (NHTSA) Office of 
Standards Enforcement (OSE) Laboratory Procedure TP- 
124.02 dated April 7, 1976. Low ambient temperature tests 
shall be carried out at minus 6 degrees F plus/minus 5 degrees 
F. All tests will be performed as specified in Section 12 of the 
Test Procedure with the exception of the 25% Wide Open 
Throttle and 50% Wide Open Throttle tests will be deleted. 
Oual 

Ball Brothers Research Corporation, Aerospace Division, Post 
Office Box 1062, Boulder, Boulder County, Colorado 80302 
No change 

First test to be completed within six (6) weeks from the date 
of receipt of Government furnished property, and one (1 ) lest 
to be completed every ten (10) working days from the day of 
receipt of Government Property to be tested 



DOT-HS-5-0 1083 Delivery Order No. 4 
LABORATORY TEST PROCEDURES 

Passenger cars, light trucks, or van type vehicles shall be 
tested in accordance with FMVSS No. 124 dated September 
16, 1974 National Highway Traffic Safety Administration 
(NHTSA) Laboratory Test Procedure revised April 7, 1976, 
number changed to TP- 124-02. 

General Environments Corporation. 6X40 Industrial Road, 
Springfield, Virginia 22151 
$50,205.00 
No change 



DOT-HS-5-0 1084 Delivery Order No. 4 



July 30, 1977 
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Safety Administration (NHTSA) Laboratory Test Procedure). 
Oisc 

Approved Engineering Test Lab. (C)TL), 1536 East Valencia 
Drive, Post Office Box 4158, Fullerton, Calif ornia 9263 1 
S2 1,200.00 
No change 



with each test vehicles containing two instrumented 
anthropomorphic dummies. ve 

Calspan Corporation, Post Office Box 235, Buffalo, New York 

14221 

$77,010.00 

To be completed by 20 Aug 76 



DOT-HS-5-01086 Delivery Order No. 4 
COMPLIANCE TESTING FMVSS 103 AND 104 

General Environments Corporation, 6840 Industrial Road, 
Springfield, Virginia 22151 
$5, 225.00 

No change Five (5) light trucks or van type vehicles shall be 
tested in accordance with FMVSS No. 104 dated September 
16, 1974 (National Highway Traffic Safety Administration 
(NHTSA) Laboratory Test Procedure). This includes video 
taping. 



DOT-HS-5-01098 Mod. 1 

MOTOR VEHICLE DIAGNOSTIC INSPECTION 
DEMONSTRATION PROJECT 

An extension of the Motor Vehicle Diagnostic Inspection Pro- 
gram which entails checking diagnostically inspected vehicles 
(treatment group cars) and vehicles receiving the standard Dis- 
trict of Columbia inspection (control group cars) through three 
complete cycles (eighteen months) will be implemented. If 
time permits an investigation will be made of the safety condi- 
tion of late model automobiles of 1974 to 1977 vintage. These 
vehicles are to provide data on compatibility of vehicle designs 
with the diagnostic inspection equipment, degradation of the 
emission control equipment, and ability of diagnostic equip- 
ment to analyze the condition of solid state ignition systems. If 
some funds are available for engineering support work, it shall 
relate to the safety condition of wheels and tires, brakes, 
steering, and suspension collectively or separately, emission 
controls and the degradation of emission parts.Ota 

District of Columbia, Department of Motor Vehicles, 301 C 

Street, N.W., Washington, D.C. 20001 

No change 

To he completed 20 Nov 77. 



DOT-HS-5-01099 Task Order 4 

CAR-TO-CAR AND CAR-TO-BARRIER IMPACT 
TESTING 

Impact tests of intermediate and lightweight subcompact au- 
tomobiles will be conducted to evaluate structural and engine 
mass aggressiveness effects in front-to-front and front-to-side 
vehicle collisions. Lumped mass car-to-car crash computer 
simulations will be performed. Intermediate-size cars will be 
modified and tested in high-speed front-to-fronl and front-In- 
side impact modes. Six car-to-car crash tests will he performed 



DOT-HS-5-01 104 Task Order 3 Mod. 1 

EVALUATION OF AIR CUSHION EQUIPPED CARS 

Vehicle crashworthiness data that have been collected under 
this contract and under Contract DOT-HS-5-01099 will be 
compiled, summarized, and evaluated. These data will include 
the identification of the significant test parameters that define 
the crash conditions as well as the structural and occupant 
response parameters to quantify the aggressiveness of a given 
vehicle design. 

Dynamic Science Division, Ultrasy stems, Inc., 1850 West 

Pinnacle Peak Road, Phoenix, Arizona 85027 

$25,000.00 

To be completed by 15 Feb 77 



DOT-HS-5-01 104 Task Order 4 

Curb tests and pole impact tests shall be conducted as set 
forth in the Contractor's quote dated July 2, 1976. 

Dynamic Science Division, 1850 West Pinnacle Peak Road, 
Phoenix, Arizona 85027 
$9,966.00 
No change 



DOT-HS-5-01121 Mod. 4 

TRAFFIC LAWS ANNOTATED, TRAFFIC LAWS 
COMMENTARY: RULES OF THE ROAD RATED 

A Traffic Laws Commentary entitled, "Recent Developments 
in Right Turn on Red Traffic Signal Traffic Laws" is to he 
prepared. This Commentary shall he based on State laws 
adopted before January 1 , 1 977 as compared with appropriate 
provisions in Chapter 1 1 (Rules of the Road) of the most cur- 
rent edition of the Uniform Vehicle Code (UVC). Ogn. 

National Committee on Uniform Traffic Laws and 
Ordinances, 1776 Massachusetts Avenue, NW., Suite 430, 
Washington, D.C. 20036 
Increased $5,0(X).0() 
No change 



DOT-HS-5-01121 Mod. 5 

TRAFFIC LAWS ANNOTATED, TRAFFIC LAWS 
COMMENTARY: RULES OF THE ROAD RATED 

A Traffic Laws Commentary entitled, "Review of State Motor 
Vehicle and Traffic Laws Applicable to Motorized Bicycles" is 
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to he prepared. This Commentary shall he based on State laws 
in effect as of January I, 1977. 

National Committee on Uniform Traffic Laws and 
Ordinances, 1776 Massachusetts Avenue, N.W., Suite 430, 
Washington, D.C. 20036 
Increased $9,900.00 
No change 



DOT-HS-5-01121 Mod. 6 

TRAFFIC LAWS ANNOTATED, TRAFFIC LAWS 
COMMENTARY: RULES OF THE ROAD RATED 

A Traffic Laws Commentary reporting on the extent of 
uniformity or nonuniformity among the traffic ordinances of 
the hundred largest cities in the U.S. is to be prepared. The 
selection of the cities shall be mutually acceptable to the 
NHTSA and the contractor. If possible, the ordinances will be 
compared with the current provisions in the Uniform Vehicle 
Code (UVC) and the Model Traffic Ordinances (MTO). The 
comparisons will be based on city traffic ordinances adopted 
before January 1, 1977, and will include bicycle regulations; 
stopping, standing, and parking regulations; traffic regulation; 
designations of streets for traffic movement; rights and duties 
of pedestrians; speed limit regulation; local control of traffic- 
control devices; local driving rules of the road; penalties; and 
designation of classes and kinds of traffic on certain highways. 

National Committee on Uniform Traffic Laws and 

Ordinances, 1776 Massachusetts Ave, N.W., Washington, D.C. 

20036 

Increased $45,000.00 

No change 



DOT-HS-5-01124Mod. 4 

MATHEMATICAL RECONSTRUCTION OF 
ACCIDENTS 

The revised version of the Calspan Reconstruction of Accident 
Speeds on Highways (CRASH) program for use by the Na- 
tional Crash Severity Study shall be modified and im- 
proved. Oina 

Calspan Corporation, P.O. Box 235, Buffalo, New York 14201 
Increased $18,454.00 
I'x tended to 30 Sep 76 



DOT-HS-5-01 129 Delivery Order No. 3 
COMPLIANCE TESTING FMVSS 109 

Passenger car tires shall be tested in accordance with FMVSS 
No. 109 (National Highway Traffic Safety Administration 
(NHTSA) Laboratory Test Procedure TP- 109-04 dated April 1 , 
1974).0dre 

Standards Testing Labs., Inc., 1855 Marsh Avenue, SE 
Massillon, Stark County, Ohio 44646 
$41,220.00 
No change 



DOT-HS-5-01 1 31 Mod. 1 
CLASSIFICATION OF BRAKE LINING 

The Statement of Work is modified to include additional vehi- 
cle tests to study the flow of heat from the disc rubbing sur- 
face through the hot section and to measure the temperature 
distributions across the disc and drum braking surfaces.Ohal 

The Board of Trustees of the University of Illinois, Office of 
Business Affairs, Urbana, Illinois 61801 
Increased $10,700.00 
Extended to 3 1 Aug 76 



DOT-HS-5-01 137 Delivery Order No. 8 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall be tested in accordance with FMVSS No. 108 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-108-106 dated September 11, 1975). 
Photometric tests for one lamp function and one reflex reflec- 
tor function, one color test, and one set of mechanical tests 
will be performed on front sidemarker lamps. Photometric 
tests for three lamp functions and one reflex reflector func- 
tion, two color tests, and one set of mechanical tests will be 
performed on combination rear lamps. Photometric tests for 
two lamp functions, one color test, and one set of mechanical 
tests will be performed on combination front lamps. 

Electrical Testing Labs., Inc., 2 East End Avenue, New York, 
New York 10021 
$7,978.08 
No change 



DOT-HS-5-01 125 Delivery Order No. 4 
COMPLIANCE TESTING FMVSS 109 

Passenger car tires shall be tested in accordance with FMVSS 
No. 109 (National Highway Traffic Safety Administration 
(NHTSA) Laboratory Test Procedure TP-I09-04 dated April 1, 
1974). Oina 

Daylon T. Brown, Inc., 555 Church Street, Bohemia, New 
York 11716 
$41,400.00 
No change 



DOT-HS-5-01 137 Delivery Order No. 9 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall he tested in accordance with FMVSS No. 108 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-108-106 dated September II, 1975). 
Photometric tests for four lamp functions and one reflex 
reflector function, three color tests, and one set of mechanical 
tests will be performed on combination rear lamps. Photomet- 
ric tests for three lamp functions and one reflex reflector func- 



July 30, 1977 
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lion, Iwo color tests, and one set of mechanical tests will he 
performed on combination rear lamps, c t 

Hleelrical Testing Labs., Inc., 2 Hast Hnd Avenue, New York, 
New York 10021 
$13,720.86 
No change 



DOT-HS-5-01137 Mod. 4 

TESTING OF MOTOR VEHICLE LAMPS, 
REFLECTIVE DEVICES AND ASSOCIATED 
EQUIPMENT 

Specific types and brands of Sealed Beam Units for com- 
pliance testing to FMVSS 109 are listed. The lamps are to be 
checked to make sure they are free of damage and to be cer- 
tain that they have been stamped by the manufacturer with the 
initials "DOT" on the back. Separate purchase invoices shall 
be obtained for lamps built by each individual manufacturer, 
and each lamp shall be marked with an identification number, 
so that time and place of purchase for each lamp will be a 
matter of permanent record along with the signature of the 
purchaser and date of purchase. All lamps shall be purchased, 
if possible, at independent outlets; and central warehouses for 
these outlets should be located and utilized. If lamps built by 
certain manufacturers are not available at these outlets, 
purchases shall be made from pertinent car dealerships. A 
weekly progress report (broken down by lamp manufacturer 
and by type, shape, and size of lamps) shall be submitted to 
the National Highway Traffic Safety Administration 
(NHTSA), and a final report shall be submitted to NHTSA, 
showing the identity of each lamp purchased, along with the 
reason for purchase, and showing all markings on each lamp 
that was purchased, the 

Electrical Testing Labs., Inc., 2 East End Avenue, New York, 
New York 10021 
$2,139.52 
No change 



DOT-HS-5-01 138 Delivery Order No. 5 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall be tested in accordance with FMVSS No. 108 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-108-106 dated September 11, 1975). 
Photometric tests for four lamp functions and one reflex 
reflector function, three color tests, and one set of mechanical 
tests will be performed on combination rear lamps. Oion 

Ball Brothers Research Corporation, Aerospace Division, Post 
Office Box 1062, Boulder, Boulder County, Colorado 80302 
$11,384.00 
No change 



DOT-HS-5-01 13X Delivery Order No. 9 
COMPLIANCE TESTING FMVSS 108 



(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-108-106 dated September 11, 1975). 
Photometric tests for one lamp function and one reflex reflec- 
tor function, one color test, and one set of mechanical tests 
will be performed on front sidemarker lamps. Photometric 
tests for two lamp functions, one color test, and one set of 
mechanical lamps will be performed on combination front 
lamps. Photometric tests for four lamp functions and one 
reflex reflector function, three color tests, and one set of 
mechanical tests will be performed on combination rear lamps. 
Ola 

Ball Brothers Research Corporation, Aerospace Division, Post 
Office Box 1062, Boulder, Boulder County, Colorado 80302 
$6,299.00 
No change 



DOT-HS-5-01 1 37 Delivery Order No. 1 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall be tested in accordance with FMVSS No. IO8 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-108-106 dated September 11, 1975). Vibra- 
tion tests will be conducted, and the results will be presented 
as soon as the tests are completed. 

Electrical Testing Labs., Inc., 2 East End Avenue, New York, 
New York 10021 
$174.04 
No change 



DOT-HS-5-01 139 Mod. 4 

TESTING OF MOTOR VEHICLE LAMPS, 
REFLECTIVE DEVICES AND ASSOCIATED 
EQUIPMENT 

Specific types and brands of Sealed Beam Units for Com- 
pliance Testing to FMVSS No. 108 are listed. The lamps are to 
be checked to make sure they are free of damage and to he 
certain that they have been stamped by the manufacturer with 
the initials "DOT" on the back. Separate purchase invoices 
shall be obtained for lamps built by each individual manufac- 
turer, and each lamp shall be marked with an identification 
number to be obtained from the Contract Technical Manager 
and to be written on the back of the purchase invoice, so that 
time and place of purchase for each lamp will be a matter of 
permanent record along with the signature of the purchaser 
and date of purchase. All lamps shall be purchased, if possi- 
ble, at independent outlets; and central warehouses for these 
outlets should be located and utilized. If lamps built by certain 
manufacturers are not available at these outlets, purchases 
shall be made from pertinent car dealerships. A weekly 
progress report (broken down by lamp manufacturer and by 
type, shape, and size of lamps) shall be submitted to the Na- 
tional Highway Traffic Safety Administration (NHTSA), and a 
final report shall be submitted to NHTSA, showing the identi- 
ty of each lamp purchased, along with the reason for 



purchase, and showing all markings on each lamp thai was 
purchased. Or e 

Ann Arbor Testing Labs., Inc., Post Office Box 2078, 6109 
Jackson Road, Ann Arbor, Michigan 48106 
$2,81 1.80 
No change 



nOT-HS-5-OI 139 Delivery Order No. 6 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall be tested in accordance with FMVSS No. 108 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-I08-106 dated September 11, 1975). Tests 
will be performed on combination rear lamps including 
photometric tests for three lamp functions one reflex reflector 
function, two color tests, and one set of mechanical tests, sha 

Ann Arbor Testing Labs., Inc., Post Office Box 2078, 6109 
Jackson Road, Ann Arbor, Michigan 48106 
$7,686.00 
No change 



DOT-HS-5-01 139 Delivery Order No. 8 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall be tested in accordance with FMVSS No. 108 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP- 108- 106 dated September 11, 1975). Tests 
will he performed on combination rear lamps including 
photometric tests for three lamp functions and one reflex 
reflector function, two color tests, and one set of mechanical 
tests. 

Ann Arbor Testing Labs., Inc., Post Office Box 2078, 6109 
Jackson Road, Ann Arbor, Michigan 48106 
SI 3, 552.00 
No change 



DOT-HS-5-01 1 41 Mod. ! 

ALCOHOL HIGHWAY SAFETY LEGISLATIVE 
INFORMATION SYSTEMS 

Several tasks shall be performed relating to alcohol highway 
safety legislative information systems. The contractor shall 
supply, vin a weekly basis, the full text of all major laws 
cnacied in 1976, relative to the subject matter enumerated in 
ihe RSI., in all fifly States, the District of Columbia and all 
other jurisdictions covered in the Highway Safety Act of 1966, 
as amended. At Ihe end of calendar year 1976, the State of the 
Law Manual and index shall he updated, incorporating all 1976 
legislation of all jurisdictions referenced above which relate to 
Ihe descriptors contained in the RSL. The legislative manual 
shall contain all relevant legislation that has become law 
through December 31. 1976. 

Aspens Sysiems Corporation, I 1600 Nebel Street, Rockville, 

Mai viand 20852 

Increased S9.627.I6 

To he completed by 15 Mar 77 



DOT-HS-5-01 138 Delivery Order No. 6 
COMPLIANCE TESTING FMVSS 108 

Motor vehicle lamps, reflective devices and associated equip- 
ment shall be tested in accordance with FMVSS No. 108 
(National Highway Traffic Safety Administration (NHTSA) 
Test Procedure TP-108-106 dated September II, 1975). Vibra- 
tion tests will be conducted, and the results will be presented 
as soon as the tests are completed. Oere 

Ball Brothers Research Corporation, Aerospace Division, Post 
Office Box 1062, Boulder, Boulder County, Colorado 80302 
$250.00 
No change 



DOT-HS-5-01 144 Mod. 1 

EXPERIMENTAL FIELD TEST OF ICE CREAM 
VENDOR MODEL ORDINANCE 

The extension of the contract will allow a full vending season 
in which to evaluate the model ordinance in Detroit for ice 
cream vendors. In conjunction with this extension, the follow- 
ing tasks shall be performed: reprinting and redistribution of 
the television and radio public service announcements to the 
Detroit TV and radio stations in February 1977; two-day mea- 
surements of driver behavior in Detroit during the months of 
April, July and September 1977; two-day control site 
behavioral measurements in Chicago during the months of 
April and September 1977; acquisition of child pedestrian ac- 
cident data for March-September 1977 from the Detroit Police 
Department; analysis of the behavioral and accident data, 
travel to Michigan State Legislature for coordination concern- 
ing Detroit ordinance; localizing of TV and radio public ser- 
vice announcements to Detroit site only; and purchase of 
Detroit accident reports. In addition, a search shall be un- 
dertaken to locate a jurisdiction willing to pass the full model 
ordinance, i.e., to allow red lights on the front and rear of the 
ice cream truck. An Information Package/Kit shall be 
developed containing a dynamic scale model of an ice cream 
truck equipped to the specifications of the model ordinance 
and printed materials describing the rationale for and develop- 
ment of the ordinance, as well as a summary of effectiveness 
evaluations conducted to date, vit 

Dunlap and Associates, One Parkland Drive, Darien, 
Connecticut 06820 
Increased $6 1, 295.00 
Extended to 31 Dec 77 



DOT-HS-5-01 150 Mod. 2 

SUMMARY OF ALCOHOL SAFETY ACTION 
PROJECT (ASAP) RESULTS 

A checklist for determining the extent of the drinking driver 
problem for use by communities considering an alcohol pro- 
gram shall he developed. The checklist will he compatible with 
the style and content of the material developed in Task 1, 
ASAP (Alcohol .Safety Action Project) Cost Analysis. 

Southwest Res] Institute, 8500 Culehra Road, San Antonio, 
Texas 78284 
Increased S3, 800.00 
Hxtended through 30 May 76 



DOT-HS-5-01 163 Mod. 5 

URBAN CROSSING PROBLEMS 

In the study of urban pedestrian crossing problems, the fol- 
lowing additional work as part of the present Data Analysis 
Activity will be performed: develop and test a set of criteria 
for judging safe/unsafe pedestrian crossing behaviors, incor- 
porate the approved criteria into a computer program and 
apply the program to the approximately 6,200 crossing obser- 
vations for the purpose of identifying potential accident 
crossing types (PACTS), produce detailed file tapes of approx- 
imately 225 crossing events sampled randomly from the total 
set of events (to include 25 "safe" events and 200 "unsafe" 
events), meet with ODPR personnel to review the 225 sample 
items, and perform a second examination of a 25% sample 
Cn01600 events) of the events by senior staff personnel. The 
review is to lead to a detailed description of unsafe pedestrian 
behaviors and PACTS and is to be submitted to the National 
Highway Traffic Safety Administration (NHTSA) in the form 
of a project memorandum document. Oo 1 

Applied Science Associates, Inc., P.O. Box 158, Valencia, 
Pennsylvania 16059 
Increased $19,085.00 
Extended to 30 Apr 77 



DOT-HS-5-01168 Mod. 3 

ENFORCEMENT FREQUENCY SANCTIONS AND 
COMPLIANCE LEVEL FOR PEDESTRIAN SAFETY 

Parking restriction compliance behavior shall be recorded at 
six test sites in Manhattan. Two of the six sites will be 
retained as control sites with no manipulation of enforcement. 
The four experimental sites will be divided into Fl sites 
(where one parking enforcement agent visit per day will be 
scheduled) and F2 sites (where two parking enforcement agent 
visits per day will be scheduled). The new design will employ 
the same time frame as in the original work plan, i.e., baseline 
data collection for the first week (observer only), followed by 
four weeks of data collection during the program of increased 
enforcement, then, one week hiatus during which no observer 
or special enforcement presence will occur, and finally, five 
days of data collection conducted over the last two weeks 
("post period"). an 

Dunlap & Associates, One Parkland Drive, Darien, 
Connecticut 06820 
Increased $24,533.00 
Extended to 31 Jan 77 



DOT-HS-5-01 171 Task Order 3 

1976 COMPLIANCE TEST PROGRAM, FMVSS NO. 

I OS 

The lest stand assembly us shown on Ford Motor Company 
blueprints D4GB-6-99-0 dated December II, 1973 will be built 
and checked dimensionally 

ARTKCH CORP., 2816 Fallfux Drive, Fulls Church, Va. 22042 

$629.70 

To be completed fourteen (14) days from date of task order 

award 



DOT-HS-5-01 175 Amend. 3 

IMPLEMENTATION OF A MEDICAL EMERGENCY 
COORDINATION COMMUNICATIONS ASSESSMENT 
(MECCA) SYSTEM FOR THE DISTRICT OF 
COLUMBIA 

A paramedic training program will be established in ac- 
cordance with the new Department of Transportation/National 
Highway Traffic Safety Administration (DOT/NHTSA) 
developed paramedic training course to facilitate a paramedic 
level emergency medical service in the District of Columbia, 
utilizing the full capability of the Medical Emergency Coor- 
dination Communications Assessment (MECCA) system. The 
training shall insure that paramedics develop hands-on ex- 
perience in telemetry systems operation and shall be qualified, 
under voice supervision of a hospital-based physician, to ad- 
minister advanced medical care. A coordinated MECCA com- 
munications audio-visual training aid package to support the 
paramedic course will be developed. An air and truck trans- 
portable survival vehicle suitable for use in stadiums, am- 
phitheaters and other locations where standard size emergency 
medical service vehicles may not be usable, shall be developed 
and demonstrated. The implementation and demonstration of a 
complete advanced life-support package, employing telemetry 
and the paramedic in an operational system including 
procedures and protocol will be coordinated. of 

District of Columbia, Department of Human Resources, 14th 
and E Sts. NW, Washington, D.C. 
Increased $92,000.00 
No change 



DOT-HS-5-01176 Mod. 2 
CHARACTERISTICS OF DWI DRIVERS 

In a study of the characteristics of DWI (Driving While Intox- 
icated) drivers, the following tasks shall be performed: collec- 
tion of breath alcohol concentration (BAG) measurements 
from injured drivers; and administration of the Mortimer-Fil- 
kins (Problem Drinker Assessment) Test, Part One, in a face- 
to-face interview to samples of drivers from all high BAC 
(.10%) groups (DWI arrest, accident, on-the-road), the scores 
from which will be used to assess problem drinker status and 
will be included in analyses designed to determine whether 
DWI arrests constitute a potential target group for alcohol 
countcrmeasures. All the other procedures for collecting the 
required data that were included in the Stanford Research In- 
stitute work plan ("Interim Report, Characteristics of DWI 
Drivers: Alcohol Crash Involved, Arrested, and On-the-Road, 
November 1975) shall be carried out. fo 

Stanford Research Institute, 333 Ravenswood Avenue, Mcnlo 
Park, CA. 94025 
Increased $34,376.00 
Extended through 31 Jan 77 



DOT-HS-5-01 132 Mod. 1 

HEAD MODEL INJURY CRITERIA DEVELOPMENT 

The human brain model shall he regenerated utilizing a new 
mesh generator which has been developed at the C.'ivil En- 
gineering Laboratory so that it will have a finer grid in the 
cerebrum and will permit better correlation with the cranial 



143 



DOT-HS-5-01214 Mod. 2 



HSL 77-' 



pressures measured in cadavers at the University of California 
at San Diego (UCSD). Other work to he performed includes a 
comparison of measured pressure vs time and stresses com- 
puted from computer exercise utilizing the newly regenerated 
model, comparison of injury patterns discernible in autopsied 
brains from UCSD tests with high pressure and/or high stress 
regions identified in computer exercise, a discussion of the 
outcome of the above validation technique, and, if validation 
proves unsuccessful, modifications of experiment and/or com- 
puter program. The cynamologus finite element referred to and 
generated above as "primate brain model" shall be scaled to a 
model of the baboon brain and will be exercised to generate 
the same comparison with the Highway Safety Research In- 
stitute (HSRI) results from baboon tests as required under the 
provisions of Task 6 for the HSRI cynamologus monkey data. 
Task 7 will be modified so that the SAP vs post-processor 
graphics program will be completed and applied to the results 
of all appropriate computer output. 

Civil Engineering Laboratory, Naval Construction Battalion 

Center, Port Hueneme, California 93043 

Increased $34,800.00 

To be completed by 30 Sep 76 



DOT-HS-5-01214 Mod. 2 

RESEARCH SAFETY VEHICLE. PHASE 2 

The general objectives of this RSV (Research Safety Vehicle) 
study are as follows: to design and test an advanced driver air- 
bag restraint system for the Calspan RSV; to supply RSV 
crash pulse and interior geometry to other National Highway 
Traffic Safety Administration (NHTSA) contractor(s) working 
on solid inflator passenger airbag research; to design interior 
structural reaction points for the passenger airbag and to pro- 
vide this information to the passenger airbag research contrac- 
tor^) as stated above; and to compare airbag and airbelt dif- 
ferences in design requirements and performance in the Cal- 
span RSV with emphasis on integration of advanced systems 
into producible automobiles offering advanced safety per- 
formance and not in advancing restraint systems. The develop- 
ment work conducted by NHTSA on airbag restraints for 
drivers and all other advanced driver airbag development work 
available in the literature shall be reviewed in detail, boo 

C'alspan Corporation, Post Office Box 235, Buffalo, New York 

14221 

Increased $231,516.00 

Extended through 15 Aug 77 



DOT-HS-5-01215 Mod. 3 

RESEARCH SAFETY VEHICLE. PHASE 2 

Tusks 13 and E of Option I and Option 2 of the original con- 
tract in the study of the RSV (Research Safety Vehicle) will 
ho modified. Task I.D entails the development and exercising 
of computer models of side-impacted vehicles which will be 
used in relating societal injury costs of occupants of conven- 
tional vehicles with design crush characteristics provided by 
iho front of the RSV, and the establishment of appropriate test 
speeds for collisions in which the front of an RSV impacts the 
side of a current production vehicle. Task IE is to obtain ap- 
propriate crush characteristics for the load paths (springs) in 
Ilio analytical model that couple the occupants torso to the 



side padding, to obtain the forces and moments associate! 
with occupant head motions, and to obtain the appropriat 
crush characteristics for the side structures of convention; 
vehicles. Task 2 consists of examining the side crush dat 
from Task l.E and establishing that appropriate simplification 
for use in an analytical model that calculates system benefit? 
and to establish the appropriate crush characteristics for th 
front of the RSV, by means of a parametric study that cor 
siders the societal costs incurred by the occupants of othe 
vehicles struck in the side by the RSV, as well as the costs in 
curred by RSV occupants in frontal impact modes. 

Minicars, Inc., 35 La Patera Lane, Goleta, California 93017 
Increased $72,547.00 
No change 



DOT-HS-5-01215 Mod. 5 

RESEARCH SAFETY VEHICLE. PHASE 2 

The establishment of RSV (Research Safety Vehicle) exterio 
surface dimensional controls of adequate quality to procee 
with detailed preparations for production of multiple test am 
demonstration vehicles shall be accomplished. The surfac 
dimensional controls must include definition of all structur 
surfaces at body openings and discontinuities as well as th 
exterior. The interior/exterior mockup shall be refurbished am 
shall provide four tires and wheels which maintain design in 
flation pressure range for at least one month without need o 
air replenishment, the design of unladen ground clearance wit] 
design wheel chamber and caster, repair of exterior damage 
improved repair of speed control stalk, and replacement o 
windshield, obt 

Minicars, Inc., 35 La Patera Lane, Goleta, California 93017 
Increased $19,542.00 
Extended through 31 Jan 76 



DOT-HS-5-01225 Mod. 1 

PROGRAM PRIORITY AND LIMITATION ANALYSIS 

In lieu of conducting a consumer survey as specified i: 
proposed statement of work (4.2.5), questionnaires shall h 
supplied and the results of i\ survey coordinated by the Nu 
tional Highway Traffic Safety Administration (NHTSA) am 
conducted within the U.S. Dept. of Commerce shall h 
analyzed. In addition, data from surveys independently spon 
sored by organizations such as "US News and World Report 
and "Consumers Union" shall be obtained and analyzed. 

The Center for the Environment and Man, Inc., 275 Windsor 

Street, Hartford, Connecticut 06120 

No change 

Extended to 29 Oct 76 



DOT- HS-5-0 1228 Mod. 3 

FIELD TEST EVALUATIONS OF REAR LIGHTING 
AND SIGNALING SYSTEMS 

Hccausc of the high failure rate of bulbs, the inspection o 
lights shall be conducted in accordance with Option A of tin 
technical proposal dated June 4, 1976 in order to ensure tha 



July 30, 1977 



DOT-HS-5-01258 Mod. 5 



no more than two weeks will elapse between inspections of 
the lights of a specific vehicle. Onal 

Hssex Corporation, 201 North Fairfax Street, Alexandria, VA 

22314 

Increased $40,313.00 

Extended to 31 Aug 77 



of Transportation, to review that state's Driver Licensing 
hearing authority in detail. 

Arthur Young & Company, 1025 Connecticut Avenue, NW, 
Washington, D.C. 20036 
Increased $22,621.63 
Extended to 28 Feh 77 



DOT-HS-5-01229 Mod. 6 

COLLECTION OF NATIONAL TREND DATA ON 
ALCOHOL RELATED CRASHES FOR COMPARISON 
WITH ASAP RESULTS 

AH variables in the national trend and ASAP control site data 
bases will be updated to include data elements for each month 
of 1975. An examination will be made of ASAP comparison 
site data, with specific attention to the clusters of ASAP and 
comparison sites. A method or methods by which ASAP may 
be matched with comparison sites on a one-to-one or ag- 
gregated basis will be developed. Statistical tests which mea- 
sure differences between ASAP and comparison sites will be 
selected. An updated final report for the original contract and 
this modification will be prepared. A literature search to 
discover articles or data files dealing with alcohol involvement 
according to time of day and day of week will be conducted 
and the data analyzed. 

Stanford Research Institute, 333 Ravenswood Avenue, Menlo 
Park, California 94025 
Increased $25,823.00 
Extended to 31 May 77 



DOT-HS-5-01238 Mod. 1 

STATE PUBLIC INFORMATION AND EDUCATION 
SEMINARS ON ALCOHOL AND HIGHWAY SAFETY 

In addition to seminars to be performed, a training package for 
a self-contained alcohol/safety public information program, for 
use at the state and local level, shall be produced. This pro- 
gram would consist of a training package for the user, and 
ready to use professionally designed public information materi- 
als for the media. The requirements include the development 
of a manual tin how to conduct a low cost-effective, state and 
local alcohol/safely public information campaign; an analysis 
of existing Federal, state and local alcohol/safety general au- 
dience mass media materials with selection of the most useful 
materials for inclusion in the program; and development of a 
catalog of available materials, with ordering instructions. Ond 

CJrey Advertising, Inc., 777 Third Avenue, New York, New 
York 10017 
No change 
No change 



DOT-HS-5-01252 Mod. 4 

DRIVER LICENSING AGENCY HEARING 
AUTHORITY 

A Summary Chapter in the Final Report shall ho provided, and 
requirements for site visits shall include Pennsylvania, Dept. 



DOT-HS-5-01253 Mod. 4 

SURVEY ANALYSIS OF SHORT TERM 
APPROACHES TO THE REHABILITATION OF 
CONVICTED DWI'S 

Task 2 of the contract is modified to include a review of the 
literature on alcohol abuse diagnostic instruments and on 
sociometric and psychometric measurement systems. Diag- 
nostic instruments to operationalize the DWI (Driving While 
Intoxicated) classification system (as outlined in April 1976 
project report) shall be developed. Hypotheses shall be tested 
by reviewing data collected by the University of South Dakota 
under Contract DOT-HS-1 91 -3-759. The instruments shall be 
pretested on a small number of subjects and revised as 
needed. An instrument for administration to collaterals shall be 
designed. Diagnostic instruments shall be administered to a 
number of DWI persons (at least 400 people, with at least 100 
to be retested). The instrument for collaterals shall be ad- 
ministered to two collaterals for each of 100 members of the 
DWI sample. Data shall be analyzed and results included in a 
final report. in 

McBer and Company, 137 Newbury Street, Boston, MA 02110 
Increased $68,636.00 
Extended to 30 Jun 77 



DOT-HS-5-01258 Mod. 3 

SYSTEMS PROGRESS MODELING SYSTEM 

The development of operations research models that will 
adequately describe a CB (Citizens Band) project environment 
in a laboratory setting, thus enabling the National Highway 
Traffic Safety Administration (NHTSA) to vary the system 
parameters, under assumed ideal conditions, ranges of output 
values including response time, costs, and other resource 
requirements, shall be accomplished. Oing 

Stanford Research Institute, 333 Ravenswood Avenue, Menlo 
Park, California 94025 
Increased $24,999.00 
Extended to 30 Jun 76 



DOT-HS-5-01258 Mod. 5 

SYSTEMS PROGRESS MODELING SYSTEM 

The modeling system for analyzing Citi/.ens Band (CB) use in 
reducing response time to traffic accidents shall he expanded 
to include applications to other events and to analyze field 
data. For both stationary and moving ha/.ards, some revision 
of the models CB report probabilities must he made. For the 
moving hazards, changes in the equations for relative motion 
arc required. A study of convergence properties of the simula- 

II'MM \villi I hi I-IIMI; rvir'ini.>1i>rs: I'.M- nlli..i- ,%/,. nlv 1^ r,., ,i , ', r,., I I',*,!. 
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lowed hy sensitivity analysis of highway patrol density, per- 
cent vehicles with CB, traffic volume, road length, location of 
C.'K base station and highway patrol base station, CH range 
(mobile to mobile, mobile to base), speeds, dispatch times, 
citi7.cn report probabilities, and CH report probabilities. On- 
site evaluation data from a National Highway Traffic Safety 
Administration (NHTSA) demonstration project will be used 
10 predict results from project parameters and, alternatively, 
recreate parameters from project results. This analysis will in- 
clude accidents and other events. Data of a less detailed na- 
ture from two states not involved in the NHTSA Citizen Band 
Radio Demonstration will also be assessed. Ok i 

Stanford Research Institute, 333 Ravenswood Avenue, Menlo 
Park, California 94025 
Increased 512,146.00 
Extended to 30 Jun 77 



DOT-HS-5-01263 Mod. 2 

SAFE PERFORMANCE CURRICULUM 
PERFORMANCE MEASURES 

Some additions are to be made in the study of safe per- 
formance, curriculum measures for drivers. The ORPT (On- 
Road Performance Test) revised under Task 4 shall be ad- 
ministered to approximately 200 subjects, who will have had at 
least two years of driving experience. Minor modifications 
shall be made to the perceptual skill tests developed under 
Task 3, as necessary to facilitate their administration, and the 
tests shall be administered to the same group of drivers 
described above. The data obtained from these tests shall be 
processed and analyzed to determine variations among various 
subgroups of experienced drivers, correlations between ORPT 
scores and scores on perceptual skill tests, and differences in 
performance between driver education students and various 
subgroups of experienced drivers on all tests. Onion 

University of Southern California, Institute of Safety Systems 
Management, Traffic Safety Center, Los Angeles, California 



Increased SI 6, SOI. 00 
No change 



DOT-HS-6-OI285 Mod. 3 

DECRIMINALIZATION: ADMINISTRATIVE 
ADJUDICATION (NON-SERIOUS TRAFFIC 
VIOLATIONS) 

Several changes are to be made in the collection of data relat- 
ing lo adjudication of nonserious traffic violations. Data bear- 
ing on the relative fairness of adjudication systems will he 
gathered from motorists, adjudicators and police officers at 
four sites; from two sites using administrative adjudication for 
handling minor moving traffic infractions (Buffalo, N.Y., and 
Stale of North Dakota) and from two sites employing the 
traditional adjudication (criminal) system (Syracuse, N.Y., and 
Slate of South Dakota). Motorist fairness data will be col- 
lected via personal observation of 1600 hearings and by con- 



lectcd by the administration of structured survey instruments 
to a total of nine within each population. 

PRC Systems Sciences Company, 7600 Old Springhouse Rd., 
McLean, VA 22101 
Increased $7,638.00 
No change 



DOT-HS-6-01296 Mod. 3 

ADDITIONAL TESTING-CALIBRATION 
PROCEDURES OF TEST DUMMIES FOR SIDE 
IMPACT TESTING 

The testing of two additional dummies in all configurations 
devised for the side impact calibration shall be conducted. 
This shall involve lateral impacts to the head, shoulder, thorax 
and pelvic section and pendulum neck tests. A total of three 
repeat tests at each body region shall be performed on each 
side of the body, for a total of 30 tests. tr 

The Regents of the University of Michigan, 260 Research 
Administration Building, The University of Michigan, Ann 
Arbor, Michigan 48105 
Increased $3,165.00 
Extended to 30 Oct 76 



DOT-HS-6-01338 

REQUIREMENTS TYPE CONTRACT FOR NHTSA 
MVI EVALUATION AND DATA ANALYSIS, 
PROGRAM NO.: 3541 

For the analysis and evaluation of motor vehicle inspection 
(MVI), provisions shall be made for engineering, numerical 
methods, mathematical, statistical, and computer support ser- 
vices. The task requirements include an assessment of the im- 
pact of periodic motor vehicle inspection (PMVI) on vehicle 
condition (component mapping, overview of PMVI impact on 
vehicle condition, qualification of the effects of PMVI on 
vehicle condition); diagnostic demonstration project accident 
study; characterization of the vehicles-in-use population using 
an aggregated data base; development of optimum PMVI field 
procedures; verification and validation of an inspection pro- 
gram evaluation model; determination of the nature of the on- 
road failure problem and its safety significance; and a PMVI 
benefit/cost sensitivity analysis. Onts 

"This contract is awarded by the Small Business 
Administration under the authority of Section 8(a) of the Small 
Business Act (USC 637a), and will be administered by the 
Department of Transportation, National Highway Traffic 
Safely Administration." 
Per Task Order 

To be completed twelve (12) months from date of contract 
award 
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DOT-HS-r>-OI 338 Task Order I 

ASSESSMENT OF THE IMPACT OF PERIODIC 
MOTOR VEHICLE INSPECTION (PMVI) ON 
VEHICLE CONDITION 

An assessment of the impact of periodic motor vehicle inspec- 
tion (PMVI) on vehicle condition shall he made. Component 
mapping shall he performed by utilizing inspection station 
training and procedures manuals prepared hy the states as well 
as consultation with the Contract Technical Manager (CTM) to 
scrutini/.e the inspection criteria, procedures, and equipment 
employed in the field hy California, Texas, Missouri, Illinois, 
Pennsylvania, and Maryland. Results of mapping inspection 
components for each state shall he automated in tabular form 
for regression analysis and shall contain outage rates, logistic 
transforms (of outage rates) and sigmas as a function of State 
for each component. An overview of PMVI impact on vehicle 
condition shall be made by a direct statistical assessment. 
Various measures of correlation between inspected and unin- 
spected components and the outage ranking relative to the 
other states shall he computed, with regression analysis, if ap- 
propriate, to follow. Analyses will be made in order to un- 
derstand and evaluate the effects of within state (intra-state) 
differences on the outage rates of selected vehicle com- 
ponents, vit 

"This contract is awarded hy the Small Business 
Administration under the authority of Section 8(a) of the Small 
Business Act (USC 637a), and will he administered by the 
Department of Transportation, National Highway Traffic 
Safety Administration." 
S28, 214.00 

To he completed within four (4) months from date of task 
order award 



DOT-HS-f)-()1338 Task Order 2 

ANALYSIS OF MADISON COUNTY VEHICLE DATA 
TO EVALUATE THE EFFECT OF AUTOCHECK 
PROGRAM ON VEHICLE ACCIDENT RATES 

Vehicle condition and correlated accident data from the motor 
vehicle inspection diagnostic demonstration project (Title III) 
in Htmtsville, Alabama, shall he compared with the underlying 
population to ascertain overall impact of the project on ac- 
cident reduction in Madison County, Alabama. This analytical 
study shall involve the construction of a Madison County vehi- 
cle data base including appropriate logic and validity checks, 
the development of statistical profiles from the data base, and 
statistical modeling and regression analysis to detect and eval- 
uate demonstration project effects. Oran 

"This contract is awarded hy the Small Business 

Atlmim'sl ration under the authority of Section 8(a) of the Small 

Husiness Act (USC 637a). and wil'l he administered by the 

Department of Transportation. National Highway Traffic 

Safely Ail mi nisi ration." 

S4.v-Wi.00 

To be completed eight (S) months from date of task order 

award 



DOT-HS-6-01358 Delivery Order No. 2 
TESTING HYDRAULIC BRAKE SYSTEM 

Hydraulic brake systems of motor vehicles will he tested in 
accordance with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) Office of Standards Enforcement 
(C)SK) Laboratory Test Procedure TP- 105-75-00 dated 
December 19, 1975. tas 

North American Testing Company, 1801 Speedway Boulevard, 
Post Office Drawer S, Daytona Beach, Florida 32015 
$28,250.00 
No change 



DOT-HS-6-01360 

COMPLIANCE TESTING OF PASSENGER CARS FOR 
CONFORMANCE WITH FMVSS NOS. 208 and 301 

Passenger cars shall be inspected and tested in accordance 
with FMVSS No. 208 and FMVSS No. 301 (National Highway 
Traffic Safety Administration, (NHTSA) Laboratory Test 
Procedure TP-208-03 dated December 10 1975). Tests will in- 
clude the following: 30 mph frontal barrier impact testing of 
cars equipped with front seat passive restraint system in ac- 
cordance with FMVSS Nos. 208 and 301 ; 30 mph frontal barri- 
er impact and static rollover testing of cars in accordance with 
FMVSS No. 301 using uncalihrated Part 572 dummies: 20 mph 
lateral moving barrier impact testing of cars equipped with 
front seat passive restraint system in accordance with FMVSS 
No. 208 using one calibrated Part 572 dummy on impacted 
side; 30 mph oblique (30") barrier impact testing of cars 
equipped with front seat passive restraint system in ac- 
cordance with FMVSS No. 208 using up to three calibrated 
Part 572 dummies; and seat belt and warning system check per 
the requirements of paragraph 57, "Seat Belt Assembly 
Requirements-Passenger Cars" of FMVSS No. 208. 

Ultrasystems, Inc., The Dynamic Science Division. 1850 Wesl 

Pinnacle Peak Road, Phoenix, Arizona 85027 

N/A 

To be completed one (1 ) year from date of contract award 



DOT-HS-6-01514 

EVALUATION OF TEST DUMMY'S FLESH PARTS 
PRODUCED WITH SUBSTITUTE FOAMING 
COMPOUNDS 

An evaluation will he made to determine, in comparative 
calibration and sled testing, if test dummies made of Nitrosan 
and two new foaming compounds will provide equivalent mea- 
surements. Weight measurements of the total body and of 
body segments containing flesh parts made with I lie three 
foams, as well as external measurements of the flesh parts, 
will he made. Sled tests will simulate 30 mph frontal impacts 
with two test dummies in side-by-side configuration. The Na- 
tional Highway Traffic Safety Adminislrlion shall furnish two 
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produced hy the substitute foaming compounds and required 
number of seal belts. 

Calspan Corporation, 4455 Genesee Street, Buffalo, New York 

14221 

$49,576.00 

To he completed 4 months from date of receipt of all 

Government Furnished Equipment. 



DOT-HS-f>-01438 

MATERIALS DEVELOPMENT OF UNIFORM 
GUIDELINES 

The development of products in the broad field of motor vehi- 
cle administration that will encourage uniformity in and imple- 
mentation of specific policies and procedures in registration 
and titling, motor vehicle inspection, and driver licensing shall 
be undertaken. The areas to be addressed are guidelines for a 
model classified driver licensing system; documentation of ef- 
fective procedures for identification of problem drivers; 
guidelines for motor vehicle safety equipment that should be 
inspected on a regular basis; and policies and procedures for 
disclosure of odometer readings on a motor vehicle's title 
document. Orts 

American Association of Motor Vehicle Administrators, 1201 

Connecticut Avenue, N.W., Suite 910, Washington, D.C. 20036 

S75.905.00 

To be completed by 30 Sep 77 



DOT-HS-6-01414 

COMPREHENSIVE DUI OFFENDER TREATMENT 
PROGRAM 

A demonstration program shall be attempted to assess the ef- 
fectiveness of a comprehensive, rehabilitation program for 
persons convicted of driving while intoxicated (DUI). This will 
be an involuntary court-referral program. DUIs will he given a 
presentence investigation (PSI) using National Highway Traf- 
fic Safety Administration (NHTSA) diagnostic and guideline 
materials and will be diagnosed as social drinkers (SD), mid 
range problem drinkers (PD II) or severe problem drinkers (PI) 
III). Within each drinker type clients will be randomly as- 
signed to various treatment and control groups. All DUIs en- 
tering the program will be monitored for a period of two years 
with regard It) their driving records. A thorough attempt will 
be made to examine the effects of various treatment ap- 
proaches for various subgroups within and across drinker 
types, with special emphasis on young problem drinking 
drivers. The primary design of the program centers around 
determining the differential effects of comprehensive (multiple 
modality) programs versus more limited (single modality) pro- 
grams versus groups receiving no court imposed treatment. 
Also important is whether or not chemotherapy (disulfiram) 
can significantly add to the effect of such a multiple modality 
program for severe problem drinkers, (lets 

Comity of Sacramento, Department of Mental Health, 3701 

Mranch Center Road, Sacramento, California 95827 

$2.144,967.00 

To be completed by 30 Sep SI 



DOT-HS-6-01487 

EVALUATION SUPPORT FOR STATE 
DEMONSTRATION PROJECTS 

A detailed evaluation plan for Idaho's traffic safety program 
shall be developed, implemented (collection and analysis of 
evaluation data, preparation of interim reports), and described 
in a final report. Currently, the five areas of highest priority in 
a safety program are safety belts, 55 mph speed limit, motor- 
cycle helmet usage, young drivers, and alcohol. The major 
evaluation factors to be considered is the degree to which 
adequate experimental design can be implemented to deter- 
mine project impact, var 

Utah Highway Safety Program Space, Department of Public 

Safety, 352 Denver Street, Suite 300, Salt Lake City, Utah 

84111 

$49,976.00 

To be completed 1 year from date of contract award 



DOT-HS-6-01491 

EVALUATION SUPPORT FOR STATE 
DEMONSTRATION PROJECTS 

A detailed evaluation plan for New York State's traffic safety 
program shall be developed, implemented (collection and anal- 
ysis of evaluation data, preparation of interim reports), and 
described in a final report. Currently, the five areas of highest 
priority in a safety program are safety hells, 55 mph speed 
limit, motorcycle helmet usage, young drivers, and alcohol. 
The major factor to be considered is the degree to which 
adequate experimental design can be implemented to deter- 
mine project impact. ()d t 

New York State Department of Motor Vehicles, Empire State 

Plaza, Albany, New York 12228 

$49,542.00 

To be completed 1 year from date of contract award 



DOT-HS-6-01499 

ANALYTICAL EVALUATION OF VEHICLE-BASED 
FOG COUNTERMEASURES 

The driver's visibility requirements for safe driving in the fog 
environment shall he determined, and an analytical evaluation 
of the vehicle-based fog countermeasures shall he provided so 
that parametric values for effective forward and rear fog lamp 
systems can he specified. 

The I'Yanklin Institute, 20th and The Parkway, Philadelphia, 

Pennsylvania 19103 

$49,282.00 

To he completed 12 months from date of contract award 



DOT-HS-6-01496 

HIGHWAY SAFETY PROGRAMS EFFECTIVENESS 
MODEL 

In conjunction with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) Highway Safety Program Impact As- 
sessment, a mathematical model shall be produced which 
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epresenls the cause-effect structure governing highway safely 
irogram outputs, program effects on levels of risk factors 
lirectly associated with accident occurrences, and resulting 
mpacts on traffic accidents, injuries and fatalities. Spccifi- 
:ally, the study will include a review for methodological validi- 
y, rigor and feasibility of NHTSA's proposed evaluation ap- 
iroach of employing a mathematical model of the accident oc- 
urrence structure; plan adaptation of analytic techniques and 
upporting software to the model design for the Highway 
>afety Program Impact Assessment; and conceptualization and 
instruction of the mathematical model 

Ulaptronics, Inc., Westgate Research Park, 7700 Old 

ipringhouse Road, McLean, Virginia 22101 

i21, 263.00 

To he completed 4 months from date of contract award 



X)T-HS-6-01506 

INSTRUCTION OF A COMPREHENSIVE CAUSAL 
NETWORK 

The development of a comprehensive framework for 
epresenting the network of causal mechanisms leading to the 
>ccurrence of traffic accidents shall be undertaken. An under- 
ying concern is to examine the potential usefulness of the 
:ausal network concept in assessing the impact of highway 
afety programs. The network developed should be based 
ipon as much real-world practical input and quantification as 
lossible. In order to satisfy these objectives, a survey of rele- 
'ant highway safety research and program literature will be 
:onducted. The intent is to identify existing and potential 
ources for the development of causal networks. Based on this 
:xamination, and on the general review of theories on net- 
vorks available in the highway safety area, the practicality of 
his approach to highway safety program evaluation will be as- 
essedOh s 

The Center for Environment and Man, Inc., 275 Windsor 

Street, Hartford, Connecticut 06120 

!94, 302.00 

To be completed 8 months from date of contracl award 



)()T-HS-6-014.M) 

COLLISION AVOIDANCE RADAR BRAKING 
SYSTEM 

"he installation feasibility of the automatic noncooperative 
adar braking system as an emergency back-up system with 
'arious types of passenger car brake systems (hydraulic power 
most, vacuum power boost, and no power boost) shall be 
lemonstratcd in three test vehicles representative of the inter- 
nedialc, compact and subcompact si/.e. A test rationale and 
est plan by which the effectiveness of the radar braking 
ysiem can be tested and measured shall be developedOtiv 

'lie Heiulix Corporation, Research Laboratories, Southfield, 

Michigan 4S076 

13X5. 957.00 

To be completed 13 months from date of contract award 



DOT-HS-6-01409 

STEERING CONTROLLABILITY 
CHARACTERISTICS 

The cost, design, complexity, practicality, etc., of modifying, 
cither in production or in the field, a large number of domesti- 
cally produced vehicles of the intermediate, compact, and sub- 
compact class, for demonstrating the safety gains derived from 
research under Contract DOT-HS-5-01200 ("Evaluation and 
Correlation of Driver- Vehicle Data") which pertains to steering 
controllability factors, shall be studied. In addition to analyz- 
ing the factors related to converting or modifying vehicles to 
the findings of the above Contract, the modifications will be 
installed in domestically produced vehicles, and a comparison 
through testing and simulations of the effects of the modifica- 
tion relative to standard vehicles will be made. Oigh 

The Regents of the University of Michigan, 260 Research 

Admin. Bldg., The University of Michigan, Ann Arbor, 

Michigan 48109 

$98,830.00 

To be completed by 1 Aug 77 



DOT-HS-6-01411 

EVALUATION OF EXISTING PEDESTRIAN AND 
BICYCLIST REGULATIONS 

In consultation with the National Highway Traffic Safety Ad- 
ministration (NHTSA), a study shall be made to examine the 
effectiveness of existing pedestrian and bicyclist laws, rules, 
and regulations (hereafter called "rules"), and to identify, 
where possible, those that are effective and those that are not. 
Examination and classification of the various rules shall be 
made in a manner that relates them to their behavioral an- 
tecedents. Rules shall be evaluated on the basis of their impact 
on safety, i.e., on their influence in reducing accident-causa- 
tive behaviors, or in reducing the accidents per se. The 
frequency of ihe accident lype impacted upon shall he con- 
sidered. Rules found to be effective shall be evaluated also on 
the basis of ease of implementation. Care shall be taken to 
note unique, limiting or close relationships between rules and 
types of infractions, which then will be used to make recom- 
mendations for improved rules. 

Dunlap and Associates, Inc., One Parkland Drive, Darien 

Connecticut 06820 

S95, 220.00 

To be completed 12 months from date of contract award 



DOT-HS-6-01442 

NATIONAL CRASH SEVERITY STUDY - QUALITY 
CONTROL 

In conjunction with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) data collection and analysis program 
with its objective of obtaining measures of crash severity of 
an unbiased sample of passenger car accidents (RFP No. 6- 
A231 entitled "National Crash Severity Study - Data Collec- 
tion"), the total data collection effort from the field to its cod- 
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orderly, consistent, ;md accurate representation of the field ac- 
cident phenomena. 

Calspan Corporation, 4455 Genesee Street, Frie County, 

HulTalo, N.Y. 14221 

SI 24, 3X0.00 

To he completed 24 months from date of contract award 



data for radial, bias belled, and bias tires and to confirn 
course severity factors and base course wear rates. Oiti 

Southwest Research Institute, 8500 Culebra Road, San 

Antonio, Texas 782X4 

$217,800.00 

To be completed by 5 Nov 76 



DOT-HS-6-01449 

SUBCOMPACT VEHICLE ENERGY ABSORBING 
COLUMN EVALUATION AND IMPROVEMENT 

An accident data base for 200 cases for the current, energy-ab- 
sorbing, steering columns shall he established. A steering as- 
sembly lest procedure shall he devised. A more efficient steer- 
ing system shall be developed or an existing energy-absorbing 
steering column design shall be modified to make it function 
belter in a crash environment. Finally, data shall be provided 
to support the upgrading of Federal Motor Vehicle Safety 
Standard (FMVSS) No. 203 (which essentially limits the chest 
loads during a 15 mph impact to less than 2,500 pounds). 

Minicars, Inc., 35 La Patera Lane, Goleta, California 93017 

S273.371.00 

To he completed 18 months from date of contract award 



DOT-HS-6-01446 

SAFETY SYSTEMS OPTIMIZATION MODEL 

In conjunction with the development of a computer model 
used to evaluate the safety benefits for a specific RSV 
(research safety vehicle) over a wide range of crash exposure 
conditions, a generalized methodology shall be developed that 
can serve as a tool for evaluating safety performance of any 
given automobile design or variations to an existing design. 
The methodology shall also he used for determining parame- 
ters characterizing the vehicle design that maximizes the level 
of safety achievable for defined accident environments and 
cost/weight relationships. 000 

Ford Motor Company, The American Road, Dearborn, 

Michigan 48121 

S224. 700.00 

To he completed 12 months from date of contract award 



DOT-HS-6-0134K 

UNIFORM TIRE QUALITY GRADING TREADWEAR 
COURSE MONITORING PROGRAM 

Phase IV of a 4-Phase Uniform Tire Quality Grading (UTQG) 
treadvvcar course monitoring and evaluation program shall be 
conducted. Fiich treadwear lest to he performed will involve 
one vehicle and one set of four course monitoring tires 
(CMTs) and will consist of 16 400-mile circuits (8 runs) for a 
total of 6,400 miles for one test without break-in mileage. (For 
each new set of CMTs, an 800-mile break-in run will be 
required.) The tests are to he performed in accordance with 
I he latest issued UTQG regulation and the National Highway 
Traffic Safety Administration's (NHTSA) Office of Standards 
Fiil'orcemcnt (OSK) UTQG treadwear test procedure. The pur- 
pose of Ihis lesting is to provide treadwear course monitoring 



DOT-HS-6-01466 

PUBLIC ACCEPTABILITY OF HIGHWAY SAFETY 
COUNTERMEASURES 

A research plan shall be developed and implemented that wil 
collect sufficient information to identify the nature and exten 
of public acceptance of specific highway safety countermea 
sures and countermeasure approaches and the 55 mph speec 
limit. The factors that are important in determining public ac 
ceptance or rejection must be identified. Information shall hi 
collected and used to provide guidelines for evaluation o 
proposed countermeasures, in terms of public acceptance 
guidelines for the design and development of countermeasure: 
and programs so that they are likely to meet with public ac 
ceptance; and a report that will provide an understanding o; 
the factors underlying public acceptance, that can be used as ; 
base for marketing programsOres 

Mathematica Policy Research, P.O. Box 2393, Princeton, New 

Jersey 08540, Mercer County 

$52,620.00 

To be completed by 27 Sep 77 



DOT-HS-6-01461 

OPTIMIZATION OF STATE ACCIDENT DATA 
BASES 

An assessment of selected States' capabilities to provide the 
kind of data and analyses from their accident data system? 
that enable these States to establish programs based on quan 
tifiably identified problems shall be made. The nine States in 
volved, which are pilot testing the Highway Safety Manage 
ment System Plan (HSMSP) are Massachusetts, New Jersey 
Delaware, Florida, Oklahoma, Nebraska, South Dakota 
Ari/.onu and Idaho. Those data elements that are now laekiiif 
and Lire required to analyze all aspects of the safely prohlen 
will be incorporated into the States' accident data bases. Soft 
ware will he upgraded in order to analyze accident data am 
produce the type of statistical reports required by safety pro 
gram managers for problem identification, program manage 
ment and program evaluation. Ours 

GKNASYS Corporation, 4853 Cordell Avenue, Suite AH), 

Bethesda, Maryland 20014 

SI 20, 976.00 

To be completed 12 months from date of contract award 



DOT-HS-6-01459 

DEVELOPMENT AND FIELD TESTING OF 
TECHNIQUES FOR INCREASING THE 
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CJONSPICUITY OF MOTORCYCLES AND 
IVIOTORCYCLE DRIVERS 

The development and evaluation of techniques for increasing 
the conspicuity of motorcycles and motorcycle drivers shall he 
undertaken. A review of literature pertinent to the total 
problem of motorcycle conspicuity will he conducted. From 
timong the most promising alternatives identified in the litera- 
ture review and in discussions with National Highway Traffic 
f-Sufety Administration (NHTSA) personnel, at least six 
techniques or treatments for improving motorcycle conspicuity 
that would he suitahle for evaluation through field experimen- 
tation shall he selected (at least three applicable to motorcy- 
cles, at least three applicable to drivers clothing or helmet. Pri- 
mary consideration in selecting techniques/treatments shall be 
given to practicality for large scale implementation. A sound 
experimental methodology for evaluating these techniques 
shall be developed, probably using a representative sample of 
motorists as test subjects. Upon completion of the develop- 
ment of test treatments and test related equipments field tests 
shall be conducted and the techniques/treatments will be 
analyzed from a cost-benefit standpoint. Oect 

The Regents of the University of Michigan, 260 Research 

.A.dministration Building, Ann Arbor, Michigan 48105 

S67.010.00 

To be completed 1 2 months from date of contract award 
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USAGE OF HSRI ACCIDENT DATA SYSTEM 

"Various services shall be provided to the National Highway 
Traffic Safety Administration (NHTSA) to enable NHTSA to 
continue use of the accident data bases maintained by the 
Highway Safety Research Institute (HSRI). Adequate docu- 
mentation of both old and new files and maintenance of the 
computer programs and terminal access programs will be pro- 
vided. Consulting services to solve any problems that may 
tirise in the use of the remote terminal and processing of the 
cli.Ua buses will be provided. Certain selected data manipula- 
tions will be performed. Formal training sessions in system 
usage and documentation for the programs involved in the use 
of the files will be provided. Od ( 

The University of Michigan, 260 Research Administration 

lildg., Ann Arbor, Michigan 4X105 

$44,395.00 

To bo completed by 30 Sep 76 



i:>OT-HS-6-()!482 

I1VIPACT OF DISCONTINUING IDAHO'S VEHICLE 
I INSPECTION PROGRAM 

The impact of discontinuing Idaho's vehicle inspection pro- 
t-ram (effective January 1, 196H; discontinued June 30, 1976) 
shall he evaluated. ()n-the-road inspection shall be conducted 
during Fall 1976 of the mechanical condition of at least 1,500 
randomly selected vehicles with a gross weight rating of 10,000 
j->oinuls or less and with a currently valid inspection sticker. 
The results of each inspection will he discussed with the 
driver, and a copy of the inspection report will be provided to 
the driver who will be encouraged to correct any defects. In 
it(_-corclancc with the National Highway Traffic Safety Ad- 



DOT-HS-6-01443 

ministration (NHTSA) furnished data processing procedures 
and computer programs designed for use with the inspection 
report, Idaho shall process all data collected in the inspection 
process, ven 

Idaho Transportation Department, Bureau of Highway Safely, 

P.O. Box 7129, Boise, Idaho 83707 

$29,000.00 

To be completed 9 months from date of contract award 



DOT- HS-6-0 1476 

NECK INJURY ASSESSMENT PROTOCOL 

A tentative autopsy protocol which will be followed in the 
detailed investigation of neck injury sustained by unembalmed 
human cadavers in vehicle crash testing shall be developed. 
Detailed autopsies shall be conducted, using the developed 
protocol, on the soft and bony structures of the necks of 25 
cadavers using 20 cadaver crash victims and five noncrash vic- 
tims. A cost analysis for the performance of autopsy investiga- 
tions shall be prepared, with costs computed and related to the 
AIS (Abbreviated Injury Scale) level of injury sought. A 
detailed manual of instructions shall be prepared for the au- 
topsy of neck injury, complete with diagrams, photographs, 
check sheets and report forms. Ossi 

County of Los Angeles, 500 West Temple Street, Los 

Angeles, CA 90012 

$19,956.43 

To be completed 6 months from date of contract award 



DOT-HS-6-01475 

TRAINING IN THE DRIVER LICENSING 
ADMINISTRATIVE HEARING PROCESS 

Ten training sessions shall be conducted on the driver 
licensing hearing process, in accordance with specific require- 
ments and based on the training program concept and design 
which have been developed and pilot tested under previous 
National Highway Traffic Safety Administration (NHTSA) 
research. Trainees will be driver licensing administrative 
hearings officers (DLAHO), who are employees of judicial 
and administrative agencies, or their superiors, motor vehicle 
administrators. The seminars will present concepts and un- 
derstanding of the DLAHO job functions within the system of 
driver licensing. ()n-site evaluation of participant experience 
will be made. 

Dunlap and Associates, Inc., One Parkland Drive, Darien, 

Connecticut 06820 

$29,425.00 

To be completed 14 months from date of contract award 



DOT-HS-Cv-01443 
CONTACT-IMPACT PROBLEMS 

Phase 1, Part I (of a 2-phase program, each with two parts), 
shall develop an accurate and efficient numerical capability to 
solve a broad class of contact-impact problems involving fric- 
tional impact effects, large deformations and as many as three 
dimensions. Specifically, the kinematically nonlinear three- 



dimensional capability should represent a logical extension of 
the Hert/.ian algorithm and the two-dimensional work eurrently 
in progress. With regard to effieiency and affordahility, a kine- 
matically nonlinear shell capability is essential since erash con- 
figurations involve extensive shell-like modelling (e.g., glazing 
materials, sheet metal, helmet shells, etc.), all subject to con- 
tact-impact effects of a frictional nature. Only elastic-plastic 
material properties and also soft rubber-like materials should 
be implemented for application to automobile sheet metal, and 
the constitutive work for the other materials of interest should 
be left for future work. Numerical simulations of tests planned 
for Part 2 of Phase 1 will be performed which will include con- 
figurations which involve nonlinear kinematics and fractional 
contact. 

The Regents of the University of California, c/o Campus 

Research Office, M-l 1 Wheeler Hall, University of California, 

Berkeley, CA 94720 

$67,940.00 

To he completed 14 months from date of contract award 



DOT-HS-6-01469 

DEVELOPMENT AND EVALUATION OF A FORCE- 
LIMITER FOR BELT RESTRAINT SYSTEMS FOR 
SMALL CARS 

The development and evaluation of a method, device, or 
system that will provide force limiting, load limiting, or energy 
absorption for lap and shoulder belt restraint systems for small 
cars shall he accomplished. The device or method selected can 
lie placed at the anchor points, in the retractors, at the tongue 
and buckle attachment point, by the belts themselves, or by 
new elements to be placed between existing belt system com- 
ponents. It must he inexpensive, easy to install, foolproof, 
fail-safe, and compatible with vehicle-sensitive, webbing-sensi- 
tive, and uutolock retractors. A means by which a belt use in- 
dicator can be provided shall be investigated and developed. 

C'alspan Corporation, 4455 Genesee Street, Buffalo, N.Y. 

14221 

.SI 39,934. 00 

To he completed by 30 Sep 77 



I)()T-nS-6-()[456 

SYSTEM ANALYSIS OF A GENERAL DETERRENT 
COUNTERMEASURE PROGRAM 

A general deterrent alcohol eountermeasure program that is 
based on increased DW1 (driving while intoxicated) apprehen- 
sion and public awareness of apprehension shall he defined. 
The system elements thai will influence the individual driver's 
drinking-driving behavior, i.e., those factors that will deter- 
mine the outcome of the program, shall be identified, as well 
as llic components thai constitute a general deterrent program 
anil the interrelationships of the components that will have a 
possible effect on the system elements. The effectiveness of 
such a program from available data shall be estimated. The 
studies required to collect the necessary data to determine the 
actual feasibility of the program shall be identified, ict 

Anacapa Sciences, Inc., 2034 De la Vina, P.O. Drawer Q, 

Santa Barbara, California 93102 

$99,994.00 

To lie completed 12 months from dale of contract award 



DOT- HS-6-0 1457 

MAINTENANCE COMPARISON ON FMVSS NO. 121 
CONFIGURED VEHICLES VERSUS NON 121 
CONFIGURED VEHICLES 

A maintenance comparison on FMVSS (Federal Motor Vehicle 
Safety Standard) No. 121-configured vehicles versus non-121- 
configured vehicles shall be made. Over five groups of 
FMVSS No. 121 -equipped vehicles and an equal number of 
corresponding groups of 1972, 1973, and 1974 pre-121 vehicles 
will be used, similar, where possible, with respect to gross 
vehicle weight engine type and rating, transmission type, user 
of vehicle and chassis and brake manufacturer. For each pair 
of corresponding groups of vehicles the detailed maintenance 
history will be reviewed, and the maintenance cost per mile 
(labor hours, part dollars) and maintenance cost per vehicle 
per month (lahor hours, part dollars) for the brake system and 
tires will be computed. Fuel economy costs will be calculated. 
Costs will be presented for the complete maintenance history 
period and for successive 25,000 mile increments. Ould 

Burlington Fleet Services, Burlington Industries, Inc., P.O. 

Box 21207, Greensboro, Guilford, North Carolina 27420 

$14,239.00 

To be completed 1 year from date of contract award 



DOT-HS-6-01468 

SIGNAL LIGHTING SYSTEM REQUIREMENTS FOR 
EMERGENCY, SCHOOL BUS AND SERVICE 
VEHICLES 

An analysis shall he made of the vehicle-to-driver communica- 
tion requirements for emergency, school bus, and service vehi- 
cles so that effective signaling systems for these vehicles can 
be specified to provide nationwide uniform systems. Ap- 
propriate data for equipment performance specification will be 
developed so that uniformity may be mandated through 
modification of the applicable Federal Motor Vehicle Safety 
Standard. Oh p 

The Regents of the University of Michigan, 260 Research 

Administration Building, The University of Michigan, Ann 

Arbor, Michigan 4810H, Attention: Mr. L. D. Beatty 

$49,515.00 

To be completed 1 2 months from date of contract award 



DOT-HS-6-OI38K 

NATIONAL CRASH SEVERITY STUDY 

In conjunction with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) National Crash Severity Study, a 
probability sample of police-reported towaway accidents shall 
be conducted. The sampling criteria will include 100% of those 
accidents involving the transport to a treatment facility and 
overnight hospitali/.alion or death of at least one towaway-in- 
volved automobile occupant, a 25% systematic random sample 
of accidents which involved transport of at least one towaway- 
involved automobile occupant to a treatment facility but not 
hospitalized overnight, and a 10% systematic random sample 
of all other police-reported towaway accidents. The intensity 
of investigation shall include obtaining the police report, in- 
vestigating all of the involved vehicles, interviewing the driver 
or other occupant of the lowed automobiles, inspecting the 



scene 01 trie accident, photographing and measuring the exteri- 
or damage of vehicles and accident scene in order that a colli- 
sion severity measurement can he calculated and obtaining a 
medical report on injured towed-automobile occupants if they 
required treatment for those injuries. All collisions shall he 
reconstructed using a modification of the Calspan Reconstruc- 
tion of Accident Speeds on the Highway (CRASH) program. 
Ohle 

Ultrasy stems, Inc., Dynamic Science Division, 1850 West 

Pinnacle Peak Road, Phoenix, Arizona 85027 

$404,921.00 

To he completed 24 months from date of contract award 



DOT-HS-6-01389 

NATIONAL CRASH SEVERITY STUDY 

In conjunction with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) National Crash Severity Study, a 
prohahility sample of police-reported towaway accidents shall 
be conducted. The sampling criteria will include 100% of those 
accidents involving the transport to a treatment facility and 
overnight hospitalization or death of at least one towaway-in- 
volved automobile occupant, a 25% systematic random sample 
of accidents which involved transport of at least one towaway- 
involved automobile occupant to a treatment facility but not 
hospitalized overnight, and a 10% systematic random sample 
of all other police-reported towaway accidents. The intensity 
of investigation shall include obtaining the police report, in- 
vestigating all of the involved vehicles, interviewing the driver 
or other occupant of the towed automobiles, inspecting the 
scene of the accident, photographing and measuring the exteri- 
or damage of vehicles and accident scene in order that a colli- 
sion severity measurement can be calculated and obtaining a 
medical report on injured towed-automobile occupants if they 
required treatment for those injuries. All collisions shall be 
reconstructed using a modification of the Calspan Reconstruc- 
tion of Accident Speeds on the Highway (CRASH) program. 

University of Miami, Coral Gables, Florida 33124 

$320, 165.00 

To he completed 24 months from date of contract award 



DOT-HS-6-01390 

NATIONAL CRASH SEVERITY STUDY 

In conjunction with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) National Crash Severity Study, a 
probability sample of police-reported towaway accidents shall 
he conducted. The sampling criteria will include 100% of those 
iic'cidcnts involving the transport to a treatment facility and 
overnight hospitalization or death of at least one towaway-in- 
volved automobile occupant, a 25% systematic random sample 
of accidents which involved transport of at least one towaway- 
involved automobile occupant to a treatment facility but not 
hospitalised overnight, and a 10% systematic random sample 
of all other police-reported towaway accidents. The intensity 
of investigation shall include obtaining the police report, in- 
vestigating all of the involved vehicles, interviewing the driver 
or other occupant of the towed automobiles, inspecting the 
scene of the accident, photographing and measuring the exteri- 
or damage of vehicles and accident scene in order that a colli- 
sion severity measurement can he calculated and obtaining a 



medical report on injured towed-automobile occupants if they 
required treatment for those injuries. All collisions shall be 
reconstructed using a modification of the Calspan Reconstruc- 
tion of Accident Speeds on the Highway (CRASH) program. 
Ont 

Calspan Corporation, P.O. Box 235, Buffalo, N.Y. 14221 

$345,661.00 

To be completed 24 months from date of contract award 



DOT-HS-6-01392 

NATIONAL CRASH SEVERITY STUDY 

In conjunction with the National Highway Traffic Safety Ad- 
ministration's (NHTSA) National Crash Severity Study, a 
probability sample of police-reported towaway accidents shall 
be conducted. The sampling criteria will include 100% of those 
accidents involving the transport to a treatment facility and 
overnight hospitalization or death of at least one towaway-in- 
volved automobile occupant, a 25% systematic random sample 
of accidents which involved transport of at least one towaway- 
involved automobile occupant to a treatment facility but not 
hospitalized overnight, and a 10% systematic random sample 
of all other police-reported towaway accidents. The intensity 
of investigation shall include obtaining the police report, in- 
vestigating all of the involved vehicles, interviewing the driver 
or other occupant of the towed automobiles, inspecting the 
scene of the accident, photographing and measuring the exteri- 
or damage of vehicles and accident scene in order that a colli- 
sion severity measurement can be calculated and obtaining a 
medical report on injured towed-automobile occupants if they 
required treatment for those injuries. All collisions shall be 
reconstructed using a modification of the Calspan Reconstruc- 
tion of Accident Speeds on the Highway (CRASH) program. 
ORAS 

Indiana University Foundation, 355 N. Lansing Street, 

Indianapolis, Indiana 46202 

$344,978.00 

To be completed 24 months from date of contract award 



DOT-HS-6-01408 

DRIVER LICENSING LAW ENFORCEMENT 
THROUGH RAPID COMMUNICATIONS 

System requirements shall be established for conducting an 
operational demonstration and evaluation of the "hands-off" 
driver licensing law enforcement concept. The "hands-off" 
surveillance technique increases the total level of driver 
checking by a large factor without stopping drivers. Alterna- 
tives to this system will be considered along with their respec- 
tive support systems requirements. The most viable system 
will he identified, and the choice will be supported with cost 
estimate and a detailed program plan for operational imple- 
mentation, sys 

Arthur Young and Company, 1025 Connecticut Avenue, NW, 

Washington, D.C. 20036 

$25,422.00 

To be completed 6 months from date of contract award 
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DEMONSTRATION PROJECTS 

A detailed evaluation plan for Kansas's traffic safety program 
shall he developed, implemented (collection and analysis of 
evaluation data, preparation of interim reports), and described 
in a final report. Currently, the five areas of highest priority in 
a safety program are safety hells, 55 mph speed limit, motor- 
cycle helmet usage, young drivers, and alcohol. The major fac- 
tor to be considered is the degree to which adequate experi- 
mental design can be implemented to determine project im- 
pact. wi 

Kansas Department of Revenue, State Office Building, 

Topcka, Kansas 

547,775.00 

To be completed by 23 Dec 76 
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